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THE BACTERIOLOGICAL CONSIDERATIONS OF 
INFANTILE ENTERITIS IN SYDNEY. 





By STEPHEN WILLIAMS. 
From the Institute of Child Health and the Department 
of Pathology, Royal Alexandra Hospital for 
Children, Sydney. 





Sixty years ago the bacterial nature of such intestinal 
infections as typhoid fever and cholera was established, and 
their modes of spread in epidemics were shown. These 
fundamental discoveries led to the development of tech- 
niques of hygiene and immunization which have not only 
resulted in a striking reduction in the total incidence of 
infections of the intestinal tract but have virtually elimi- 
nated some of them from the civilized world. In spite 
of these achievements, however, there remains in all com- 
munities a definite problem associated with infectious 
diseases of the intestinal tract which continues to command 
the serious attention of medical authorities. 


In Australia, as in many other countries, attention today 
is mainly directed to that group of conditions of whose 
setiology and epidemiology we still have little unified know- 
ledge and which are collectively known as _ infantile 
enteritis, or the infective diarrheas of infancy and 
childhood. 

The published medical literature in the subject is volu- 
minous. That section devoted to the etiology reveals a 
singular diversity of views and information, much of which 
is useful fact, much more speculation. There are notable 
differences of opinion, as for example on the significance 
of parenteral infections. There are proponents for the 
existence of undiscovered viruses and for the claims of 
bacteria of doubtful pathogenicity. There are disparities 
between results obtained in different countries. There is a 


fundamental uncertainty as to the role of dietetic dis- 
turbances and biochemical disorders. 

From this confusion of facts and ideas. some points 
emerge upon whichthere is general agreement. Firstly, 
there appears to be a number of agents and factors which 
can produce essentially the same clinical picture, at least 
some of which can lead to the occurrence of the disease on 
an epidemic scale. Secondly, there is a growing awareness 
of the frequency of institutional outbreaks of neo-natal 
and childhood diarrhea. Thirdly, it is accepted that 
enteritis is still a major cause of death in infants. 

One of the great deficiencies of knowledge of this subject 
is the lack of coherent and comprehensive studies of the 
disease as a whole. Most of the information relating to 
etiological and epidemiological aspects has been accumu- 
lated from reports of isolated episodes of infection, and of 
localized epidemics in particular age groups. Wilson and 
Miles (1946) emphasize the difficulties of an etiological 
classification in the present incomplete state of knowledge, 
and discuss what they term infective enteritis of infancy 
under a number of arbitrary headings, including neo-natal 
diarrhea, enteritis associated with organisms of known and 
doubtful pathogenicity, and parenteral and protozoal infec- 
tions. They refer to the disappearance of summer diarrhea 
from Great Britain, to the increasing importance of neo- 
natal infections of “uncertain etiology’, and to the 
undefined position of Salmonella and Shigella infections in 
endemic enteritis of infants and children. Clifford (1947), 
reviewing diarrhea of the newborn in the United States 
divides epidemics into those of bacterial origin, those of 
virus xtiology and those not associated with the usual 
bacterial pathogens. In many of these instances positive 
proof of the pathogenicity of the incriminated agents is 
lacking. Brehme (1948) in Germany describes the same 
problem and actually concludes that efforts should be 
made to discourage women from bearing children in 
maternity hospitals, in order to avoid the present high 
infant mortality from gastro-intestinal cross-infection. 








138 _ THE MEDICAL JOURNAL OF AUSTRALIA 


Avucust 4, 1951 





Interest has recently been stimulated by the work of 
Bray (1945), of Giles and Sangster (1948), and of Taylor, 
Powell and Wright (1949) on the possible pathogenicity 
of a member of the coliform group of bacilli, referred to 
by Taylor et alii as Bacterium coli D.433. This organism 
has been repeatedly isolated from infants in outbreaks of 
neo-natal diarrhea, but convincing evidence of its patho- 
genic role in these epidemics and in infantile enteritis 
generally has not yet been produced. 


Horemaeche, Surraco, Peluffo and Allepo (1943) con- 
tribute from Uruguay one of the few available recent 
investigations of the etiology of endemic infantile enteritis. 
In a careful and systematic bacteriological survey of the 
disease between the years 1936 and 1942, these authors 
found a high incidence of Salmonella and Shigella 
infections. 


In Australia, Draper (1944, 1945) has reported a small 
number of cases of Shigella and Salmonella infections 
amongst children with enteritis in Adelaide. Mackerras and 
Mackerras (1949a) record a severe epidemic of Salmonella 
infection in Brisbane in 1947, and Mushin (1948) and 
Rubbo (1948) record a similar occurrence in Melbourne in 
1946. Campbell (1945) describes an outbreak of neo-natal 
diarrhea in Melbourne, in which the causal agent was not 
identified. The only etiological data available from Sydney 
are contained in two reports, the first by Little and Ross 
in 1922, in which a considerable number of Shigella 
infections are recorded, and the second from Harper in 
1932, referring to a high proportion of Salmonella and 
Shigella infections found amongst routine enteritis admis- 
sions to hospital. 

As Salmonella infections, bacillary dysentery and infan- 
tile diarrhea have never been listed as notifiable diseases 
in the State of New South Wales, there are no official 
records which could contribute information. 


The present study was undertaken in an endeavour to 
define the problem as it affected the Royal Alexandra 
Hospital for Children in Sydney. It was thought that the 
existing knowledge of epidemiological factors, both general 
and local, did not provide a basis for efficient institutional 
administration, and that a_ bacteriological reevaluation, 
particularly in the light of modern cultural techniques, 
was required. 

The following points were set down for investigation: 
(i) The bacteriological classification of all subjects of 
infantile enteritis admitted to the hospital in a period of 
eighteen months. (ii) The production of a contemporary 
epidemiological pattern for infantile enteritis in the Sydney 
area which would assist in the maintenance of effective 
institutional hygiene. (iii) The occurrence and extent of 
enteritis cross-infection in the hospital in this period. 


Materials and Methods. 


A bacteriological survey was made of all enteritis patients 
admitted to the Royal Alexandra Hospital for Children 
between January, 1949, and June, 1950. Specimens were 
also obtained from the majority of children in general 
medical and surgical wards who passed any abnormal 
stools. The following routine methods were adopted for 
the laboratory examinations. 


Collection of Specimens. 


Certain difficulties were encountered in the collection of 
suitable material for cultures, especially from babies pro- 
ducing fluid stools which were absorbed into the napkin. 
It was considered desirable to examine specimens as soon 
as possible after the patient’s admission to hospital, and 
also to obtain sufficient material for a direct microscopic 
examination. Limitation of laboratory space and distance 
from the enteritis ward made it impracticable to send 
soiled napkins for examination, and a technique was finally 
evolved by which cotton-wool swab sticks applied to the 
fecal soiling on the napkin were dispatched to the labora- 
tory in plugged test tubes. In most cases it was thus 
possible to obtain sufficient material for microscopic and 
full cultural examinations. The method, moreover, had 


considerable advantages in the handling of large numbers 
of specimens, during both collection in the wards and 
delivery to the laboratory. 


Cultures. 


All specimens were inoculated directly on to desoxy- 
cholate-citrate agar, and into tetrathionate broth. The 
desoxycholate-citrate medium was made from a modification 
of Leifson’s original formula, which had been found to 
give a satisfactory selective growth of pathogens over a 
number of years. The formula used was as follows: 


SOMITE. Sac sh-b 0a doe bene 0.0 5)s 5a Oe 5 grammes. 
CRT EOI nidblieswe sioxew esc harsene 5 grammes. 
SORE OUTTA oo iicn oct cba ie esas 10 grammes. 
POUR a lishc sy bib ale sis wSlS-o Oa oS 6 om NS 10 grammes. 
Sodium desoxycholate .............. 2 grammes. 
Disodium hydrogen phosphate ...... 2 grammes. 
Ferric ammonium citrate ........ 1 gramme. 
1 HRETOCE E DISORCLEEREERE RPe S 24 grammes. 
Pen Y of Pere ree to 1 litre. 


The reaction was adjusted to pH 7-6, and three millilitres 
of a 1% solution of neutral red were added to each litre 
immediately before the plates were poured. 


This medium was also used in subculturing from the 
tetrathionate broth cultures. From time to time MacConkey 
plates were used in parallel with the desoxycholate-citrate 
agar plates, but as has been previously shown by numerous 
workers, they proved to be inferior in detecting non-lactose- 
fermenting colonies. 

After overnight incubation the plates were examined for 
non-lactose-fermenting colonies and a_ representative 
number picked off on to Kligler’s agar slopes. Growths on 
those slopes showing changes suggestive of Salmonella or 
Shigella organisms were tested with the appropriate specific 
antisera. The preliminary identification thus made was 
confirmed by fermentation tests with the appropriate 
sugars. 

Stool specimens were examined for Bacterium coli D.433 
by direct plating on to blood agar or nutrient agar plates 
and inspected after overnight incubation. A number of 
selected colonies, usually four to six, was tested by slide 
agglutination. Colonies giving a strong agglutination were 
subcultured and agglutinated by tube tests against the anti- 
sera. Those strains reacting to titre in this way were 
regarded as serologically identical with Bacterium coli 
D.433. _No further cultural or biochemical tests were used 
for identification. 


The agglutinating sera were supplied by the Common- 
wealth Serum Laboratories, and the following were used as 
a routine: Salmonella “Polyvalent”; Bacterium dysenterie 
(Flexner) Polyvalent 1 (Flexner I, II, III); Bacterium 
dysenterie (Flexner) Polyvalent 2 (Flexner IV, V, ‘VI); 
Bacterium dysenterie (Shiga); Bacterium dysenterie 
(Schmitz); Bacterium dysenterie (Sonne); Bacterium 
dysenteriae (Boyd) Polyvalent (I, II, III); Bacterium 
dysenteriae (D.19); Bacterium dysenterie (P.274). Agglu- 
tinating sera for Shigella sonnei, in both the R and S 
phases, were obtained through the kindness of Colonel 
Benstead of the National Public Health Laboratory, Colin- 
dale, London. The Commonwealth Serum Laboratories 
generously provided the sera made from Bacterium coli 
D.433 used for this investigation. 


_ Number of Specimens Examined. 


A minimum number of two stools, if possible obtained 
on consecutive days, was examined from all patients 
admitted to the enteritis ward. In some cases this number 
was increased to three, four or five separate specimens. 
In the case of children from the general wards, two speci- 
mens were examined whenever possible, although in a 
minority of cases only one examination was carried out. 


Clearance Cultures. 


Patients were maintained in isolation until they had 
given three consecutive negative cultural results. This 
standard of clearance was arbitrarily adopted from the 
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usual practices of controlling such infections and from the 
work especially of Mackerras and Mackerras (1949b) on 
Salmonella infections. It was thought that the great 
majority of patients would remain free from infection after 
such a clearance. ‘ 


Bacteriological Classification of Endemic Enteritis. 

The Royal Alexandra Hospital for Children admits 
children up to the age of thirteen years from the whole 
of the Sydney area, which contains a total population of 
approximately one and a half millions. Enteritis patients 
are sent in by private practitioners, transferred from 
other hospitals, or admitted directly from the casualty and 
out-patient departments of the hospital. Although occasional 
patients with infantile enteritis are accepted by other 
hospitals in the metropolitan area, the number of such 
patients examined at the Royal Alexandra Hospital for 
Children represents, for practical purposes, the total 
number of “hospitalized” cases in Sydney. In the absence 
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Incidence of enteritis in the Royal Alexandra’ Hospital 
for Children. 


of data from the Department of Public Health of New 
South Wales, this group of cases provides the only avail- 
able source of information on this disease in New South 
Wales. 

In order to assess the etiological trends of endemic 
infantile enteritis in Sydney, an examination was made of 
the hospital records for past years. Figures I and II show 
the hospital incidence and mortality figures for the last 
thirty years. It is seen that the number of patients admitted 
to hospital declined during the first decade of this period, 
but has since remained at a more or less constant level. 
The pronounced recent increase in incidence reported in 
Brisbane by Mackerras and Mackerras (1949a) has not 
been observed in Sydney. The relative position of the 
disease in the hospital has also declined, as the total 
number of annual admissions has risen from 3606 in 1920 
to 10,670 in 1949. The case mortality rate has fallen from 
the disturbingly high figure of 35:4% in 1920, but has 
since shown an erratic and unpredictable fluctuation. The 
State infant mortality figures for enteritis, also shown 
graphically in Figure II, reveal a corresponding general 
decline for the period. 


The bacteriological records for many of the earlier years 
are unfortunately incomplete, and no reliable information 


is available. The records since 1938 have been listed in 
Table I. The proportion of cases yielding pathogenic 
bacteria has varied considerably in this period. Inquiry 
within the Department of Pathology indicates that this 
variation has to some extent been related to the skill and 
experience with which the bacteriological examinations 
were made. During the war years particularly it was 
necessary at times to relegate the stool cultures to relatively 
junior and inexperienced members of the technical staff, 
who had to make their reports without adequate super- 
vision and liaison either in the laboratory or in the wards. 
Until 1948, moreover, the only cultural method employed 
was direct plating on to MacConkey’s medium. In view 
of the established superiority of modern culture techniques, 
it would seem probable that pathogenic bacteria were not 
demonstrated in a number of cases in which these organ- 
isms were in fact the cause of the disease. 

When allowance is made for some degree of bacterio- 


logical inaccuracy, it is found that the Salmonella and 
Shigella groups have played a constant part in the etiology 
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Ficure II. 
<nteritis case mortality in the Royal Alexandra Hos- 


pital for Children, and enteritis mortality in New South 
Wales. 


of enteritis in Sydney. Table II gives the general findings 
of the present survey and compares them with those of 
Harper for this hospital in 1931 and of Horemaeche et alii 
in Montevideo. It is seen that the proportion of cases 
yielding pathogenic bacteria is comparable in each series. 
A more detailed analysis of the results is shown in 
Table III and Figure III, in which the monthly incidences 
are recorded for the period under review. A total of 331, 
cases were available for study, of which 167 (505%) 
yielded organisms of the Salmonella and Shigella groups. 


A further consideration of the individual etiological 
groups is given in subsequent sections. 


Salmonella Infections. 


Wilson and Miles (1946) summarize the views held in 
Great Britain on the question of primary infective diar- 
rhea due to known pathogenic organisms in the following 
words: 


Observations, particularly during recent years, have 
rendered it evident that some cases of enteritis during 
infancy and childhood are due to infection with members 
of the Shigella or Salmonella group. How frequent these 
are it is impossible to say. In the past many cases have 
probably not been recognized, owing to imperfect 
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bacteriological technique; but now that increasing atten- 
tion is being drawn to these organisms, and highly selec- 
tive media are available for their cultivation, they should 
be diagnosed more frequently . . Both dysentery and 
salmonella infections are said to be commoner in children 
than in infants. Whether this is so or not is doubtful. 


Again, in a recent leading article in the British Medical 
Journal (1949), the view is expressed that accepted intes- 
tinal pathogens are rarely isolated from infants (with 
enteritis) under one year of age. Because of the uncer- 
tainty which evidently still exists, some details of the 
epidemiology of the cases encountered in the present series 
are given. 

TABLE I, 


The Bacteriological Results of we ee | in the Royal Alexandra Hospital 
‘or 




















Number of 
Number of Stools 
Enteritis Examined | Number of | Number of 
Year. ee Culturally | Salmonella Shigella 

from All Infections Infections 

Hi capital, Patients. Discovered. | Discovered. 
1938-1939 168 207 1l 8 
1939-1940 os 186 241 9 12 
1940-1941 a 213 | 216 13 14 
1941-1942 pis 200 | 178 } 10 4 
1942-1943 i 211 on 1 1 
1943-1944 4 209 | 150 | 7 12 
1944-1945 = 267 171 | 8 10 
1945-1946 Me 193 | 72 | 1 1 
1946-1947 i 184 | 111 2 | 1 
1947-1948 ia 207 377 12 | 5 
1948-1949 ow 4 257 945 | 47 | 27 
1949-1950 +s 221 | 2681 | 67 | 42 





Epidemiology. 

The relevant information of age and sex incidence is 
given in Table IV. No significant difference in sex dis- 
tribution was noted, although in this infection, as in the 
other forms of enteritis, there was a slightly greater 
number of males affected. 

One-third of the patients were under the age of six 
months, while more than half the cases occurred in the 
first year of life. No case of infection was encountered in 
children over the age of five years. The endemic disease 
in Sydney, therefore, is essentially one of infancy. 


TABLE II. 
Comparison of the Bacteriological Se of Other Workers with the Present 
eries. 











the precise economic background of children with 
Salmonella infections. It is perhaps significant that 15 
patients were admitted to Wade House, the private block 
of the hospital, where substantial fees are paid. Two of 
these patients were from doctors’ families. This would 
suggest that the disease is by no means limited to the 
poorer classes in Sydney. 
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Figure, III. 


Enteritis patients admitted to the Royal Alexandra 
Hospital for Children. 


Clinical Features. 

A clinical study is beyond the scope of the present work 
and only a few general observations are recorded. In the 
majority of cases the disease presented itself as gastro- 
enteritis of mild to moderate severity with the classical 
signs and symptoms of vomiting, diarrhea, blood-streaked 
stools, fever and dehydration. A small number of patients 


TABLE III. 
Monthly Incidence of Enteritis Cases. 





Classification of Enteritis. 





| Shigella | Shigola | “Non- | Total. 
Salmonella} sonnei flexneri specific’ 


Months. | 
Infections.| Infectiows.| Infections.| Enteritis. 
| 




















January, 1949 5 | 0 | 0 9 14 
Classification of Enteritis Cases. February, 1949 10 0 | 0 15 25 
March, 1949 . 11 5 | 0 | 16 | 33 
| | April, 1949 3 | 14 | 0 | 6 | is 
Horemaecheetalii, Harper, | Present Series, May, 1949 1 | 5 | 0 11 | li 
Bacteriological Montevideo, Sydney, Sydney, June, 1949 1 2 | 0 | 7 | 16 
Diagnosis. 1936-1942. 1930-1931. 1949. July, 1949 2 5 1 | 7 15 
August, 1949 2 6 1 | 9 | 18 
| September, 1949 3 2 0 | 9 14 
Cases. | Deaths. | Cases. | Deaths. | Cases. | Deaths. October, 1949 | 3 | 2 0 | 8 | 13 
November, 1949 5 | 4 1 9 | 19 
December, 194 9 1 “4 as ee 
January, 1950 | 11 2 od csi lod He 
Seimonsiie infec- February, 1950 9 3 0 | 8 | 20 
ions .. 152 30 80 ai, 68:..1 5 March, 1950 .. | 7 2 Oo | 6 | 15 
Shigella infections 260 71 58 4 {| 6 | 1 April, 1950 8 2 0 | 8 | 18 
“Non - specific” | | May, 1950 | 5 4 1 | 12 | 22 
enteritis si 256 95 139 45 | 164 12 June, 1950 | 3 2 2 | 10 | 17 
| | a 
| | | | 
Totals A 668 196 277 60 331 18 Total is | 98 61 | 8 | 164 | 331 




















The seasonal distribution is given in Figure III and 
Table III. As might be expected, there was a definite rise 
in incidence during the summer, but the disease has con- 
tinued endemically throughout the winter months. 


Geographically the cases were distributed in all parts of 
Sydney, although the main incidence came from the thickly 
populated industrial suburbs in the central and western 
districts. The families living in these industrial suburbs 
are in the lower income groups, and housing conditions are 
often unsatisfactory. No attempt has been made to assess 


were critically ill on their admission to hospital and 
required urgent intravenous therapy to restore them. Six 
children died, the mortality rate for the group being 6-:1%. 
Perhaps the most significant clinical feature from the point 
of view of controlling the spread of infection within the 
hospital was the difficulty of recognizing patients as suffer- 
ing from primary enteritis when they were examined in 
the early acute stages. In the present series 22 patients 
were admitted to general medical and surgical wards in the 
first instance, and nursed there until subsequent clinical 


, 





dP ant) 


Cw 


sel 
ga 
the 


rk 
he 
ro- 
cal 
ed 
its 


nd 
six 
To « 
nt 
he 
ar- 
in 
its 
he 
al 








Avueust 4, 1951 


THE MEDICAL JOURNAL OF AUSTRALIA 141 





TABLE IV. 


Age a and Sex In Incidence of Bete Cases. 





Age Groups. 



































| Total vis 17 








Classification. Sex. ap a | aa | Total. 
| 0 to 3 | 3 to 6 | 6 to 12) 1to2|2to3!3t04/4to 5 | 5 to6/;| 6 to7 | 7 to 15 
| | Months. | Months. | Months. | Years. Years. Years. | Years. | Years. Ye ears. | Years. 
| } — —— — — — — Eee —E 
} io 
| Males ean i te | ae 11 4 3 0 0 0 0 55 
Salmonella infections Females | 6.4 we 9 15 | c.) 2 1 0 0 0 43 
| Total | 42 | 20 26 26 “Sg rates iy tone 0 0 98 
| | 
ae | | irre abit Go ae BE oh ees 
| | 
Males 3 eon eee 8 4 4 4 3 1 6 34 
Shigella sonnei infections Females | 0 | 0 | 3 6 5 3 2 4 1 3 27 
Total are ee we 14 9 | 7 6 7 2 9 61 
} } 
| | = ae Cees re a = bes 
Males nl ae 23 24 7 5 4 1 0 0 86 
“ Non-specific’ enteritis . | Females... 10 | 12 19 25 3 6 3 0 0 0 78 
| 27 42 49 10 ll 7 1 0 0 164 


and bacteriological investigations led to a correct diagnosis 
and to the transfer of the children to the enteritis ward. 
In order to emphasize the varying manifestations of 
Salmonella infections, a list is given in Table V of the 
provisional diagnoses with which these patients were 
admitted to hospital. 


Bacteriological Diagnosis. 

An important feature of the bacteriology of the Salmonella 
infections was the value, already demonstrated by other 
workers, of the tetrathionate broth enrichment medium in 
isolating strains which failed to appear in the direct plating 
on desoxycholate-citrate agar. The culture results for 


TABLE V. 


The Provisional Diagnosis of Salmonella and Shigella sonnei Infections Admitted 
to General Wards. 


Number of Cases. 








Provisional Diagnosis. : : 
Salmonella Shigella sonnei 
E Infections. Infections. 
| 
Vomiting for ie aaa Rie rm 4 0 
Colitis vie es es 4 0 
Convulsions ; ~ “ a5 | 3 2 
Pneumonia 2 1 
Septicemia | 2 4 
Acute abdominal emergency | 1 2 
Sats Se tis . 1 1 
1 0 
Coeliac disease 1 0 
Rheumatic fever * 1 0 
Meckel’s — | 1 0 
Pink disease . ; i 5 og 1 0 
Appendicitis .. rs os a <4 0 3 
Meningitis a oe Ss ee os 0 2 
Total | 22 14 





primary isolations are given in Table VI. Mackerras and 
Mackerras (1949b) indicated the importance of repeated 
cultures in attempting to isolate Salmonella bacilli from 
suspected cases. In the present series 82 strains were 
obtained from the first attempted culture, 14 strains from 
the second and two from the third. 

Colonies picked off on to Kligler’s agar slopes gave the 
typical reaction of acid, gas and blackening, and growth on 
the slope was agglutinated by the Salmonella polyvalent 
serum by slide test. Strains of the Proteus group often 


gave similar Kligler reactions, but were distinguished by 
their characteristic sour smell, their failure to agglutinate 


with the specific serum, and, when required, by appropriate 
sugar fermentation reactions. Many strains of paracolon 
bacilli were encountered in the routine examination of non- 
lactose-fermenting colonies, which were distinguished by 
the absence of blackening in the Kligler medium, although 
acid and gas were produced. As some Salmonella strains 
fail to produce hydrogen sulphide and thus show no 
blackening in the medium, the majority of the paracolon 
strains were tested from the Kligler slopes with the 
Salmonella polyvalent serum. In no case was agglutination 
observed in the absence of sulphide production. 
Fermentation tests were carried out with glucose, lactose, 
sucrose and mannitol, all strains reacting in the typical 
manner to produce acid and gas from glucose and mannitol 
with no fermentation of lactose and sucrose. The only 
irregularity encountered was with one strain—subsequéntly 
identified as Salmonella bovis-morbificans—which consist- 
ently fermented mannitol only after four days’ incubation. 


Rather late in the survey attention was directed to the 
microscopic examination of the stool in the acute phase of 
the disease. Observations are therefore inadequate in 


TABLE VI. 
Initial Isolation of Salmonella Strains. 


Number of 














Culture Result. Strains. 
Direct plating, positive } A 
Enrichment broth, negative 
Direct plating, positive } | 39 
Enrichment broth, positive f °° | gs 
Direct plating, negative } 61 
Enrichment broth, positive 7 

Total .. x aM 98 


number to define the significance of the microscopic findings. 
From February to June, 1950, microscopic examinations 
were carried out on all stools examined in undiagnosed 
cases of enteritis. Exudates were graded by Boyd’s classi- 
fication into “typical bacillary” and “indefinite”. The 
results are shown in Table VII. There is evidence that a 
considerable proportion of Salmonella infections showed the 
microscopic features of inflammation in stool specimens, 
although the number of cases examined is small. This is 
in contrast to the findings in cases of “non-specific” 
enteritis, in which an inflammatory exudate was rarely 
found. In practice the microscopic examination has proved 
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to be a useful guide to the diagnosis and disposal of certain 
cases of Salmonella infection. These were the patients with 
incorrect provisional diagnoses admitted to general wards, 
where they were submitted to further investigations, mean- 
while constituting a cross-infection hazard. The prompt 
recognition of an acute inflammatory exudate in the stool 
led to an immediate presumptive diagnosis and transfer 
to an isolation ward. 


Bacteriological Clearance. 


Cultures obtained in the convalescent period showed that 
the majority of children developed a carrier state for a 
variable period of weeks after the initial infection, in one 
case lasting more than four months. The disappearance 
of the organism from the bowel was intermittent and 
gradual, and it seems probable that some children reverted 
to the carrier state after discharge from hospital, having 





Salmoneila Types. 

There is little previous information as to the types of 
Salmonella organisms isolated in Sydney. Atkinson, 
Woodroofe and Macbeth (1944, 1947) include two strains of 
Salmonella typhi-murium and one strain of Salmonella 
bovis-morbificans as coming from New South Wales in their 
published lists of Australian Salmonella types. Table IX 
shows the distribution of types in the 98 cases of endemic 
infection encountered. It was found that Salmonella typhi- 
murium was the most frequently occurring type, with 
Salmonella bovis-morbificans, Salmonella adelaide and 
Salmonella derby types showing a scattered incidence. The 


TABLE IX. 
Distribution of Salmonella Types in Relation to the Severity of Infection. 





Number of Cases. 





ete 





























given three negative cultural results, although no tests Salmonella Types. 
Mild Serious 
Illness. Tilness. Death. | Total. 
TABLE VII. ; 
Microscopic Examination of Stools in Cases of Enteritis. 
eceoeanmeds lciieeacesbacoecaain tae pcrocadiriees Salmonella typhi-murium .. 37 16 5 | 58 
Salmonella bovis-morbificans 10 9 0 19 
Exudate. Salmonella adelaide : 6 2 0 | 8 
, —_—— Salmonella derby .. 2 2 1 5 
Type of Enteritis. ; | | Salmonella anatum 1 1 0 2 
Typical | Salmonella potsdam 0 2 0 2 
Bacillary. | Indefinite. None. ‘almonella berta. .. 2 0 0 2 
/ 77, hacdolh 1 0 0 | 1 
| | Salmonella kotthus . . 0 1 .. 1 
Salmonella 8 12 | 12 | —_ 
Shigella sonnei 7 | 4 | 2 7 
“Non-specific” | 4 44 ia aaa 59 33 6 | 98 








were made of this point. Shortage of bed space in the 
hospital made it necessary to discharge some children 
before they had received a standard bacteriological clear- 
ance, but this was done only in cases in which home and 
family conditions were suitable, and with the understanding 
that the patient, as an out-patient, would submit a specimen 
weekly for culture. 


The times taken for patients to give three consecutive 
negative cultural results are indicated in Table VIII. The 
possibility of a correlation between the age of patients in 
the group and the time taken for clearance was examined. 
The average time for 41 children aged under one year was 
26:7 days, while that for 33 children aged over one year it 
was 22-4 days, an insignificant difference. With regard to 
types and clearance times, there were sufficient numbers 


TABLE VIII. - 
Time Required for Standard Bacteriologica Clearance in Salmonella Infections. 


Interval Between Diagnosis and Clearance. 
(Weeks.) 


























| 
Number of cases | 2 





of two Salmonella types only to make comparison possible. 
In 31 cases from which Salmonella typhi-murium was 
obtained, the average clearance time was 20-4 days, while 
in 15 cases of Salmonella bovis-morbificans infection an 
average of 33-9 days was required. Here the numbers are 
too small for these results to be significant. 

Various chemotherapeutic measures were instituted in an 
effort to hasten bacteriological clearance, but without 
success. These included standard dosage courses of sulpha- 
guanidine and phthalylsulphathiazole, and streptomycin 
and “Chloromycetin” given by mouth and intramuscularly. 
Similar discouraging results have recently been obtained by 
American workers (Ross, Burke, Rice, Bischoff. and 
Washington, 1949; Ross, Burke, Rice, Washington and 
Stevens, 1950). : 





remaining five types were infrequently recovered. Salmon- 
ella berta does not appear to have been reported in human 
infections in Australia previously. The chronological 
occurrence is given in Figure IV. 

No definite clinical features could be associated with any 
particular type. Five of the fatal cases were due to 
infections with Salmonella typhi-murium, although many 
other infections with this type were quite mild. The 
remaining death was from a Salmonella derby strain. 
Salmonella bovis-morbificans and Salmonella derby have 
both been incriminated in instutional epidemics in Aus- 


ss 
BB rvens-muriun 
“” 
Ms FE] eovis-morsiricans 
124 BB rocrasoe 


" 7 (MM ocerey 


LJ OTHER TrPEs 


NUMBER 
or 
cases 








JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC JAN FE® MAR APR May JUN. 
a9 +1950 


Ficure IV. 
Distribution of Salmonella types. 


tralia recently, but showed no evidence of special virulence 
or infectivity in the present series. From time to time 
attempts have been made to divide the Salmonella group 
into those strains which produce enteric fever and those 
which lead only to gastro-enteritis. The cases under review 
“were not investigated from the point of view of systemic 
infection. However, in two cases, excluded from the series, 
the condition presented as osteomyelitis and meningitis 
respectively; Salmonella typhi-murium strains were isolated 
and indicated an occasional septicemic spread on the part 
of this type. Bornstein (1943) suggests the view that with 
any Salmonella type the human disease may be enteric 
fever, septicemia or gastro-enteritis, but with relative 
differences of incidence depending on the type of organism 
and the age of the patient. 
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Shigella Infections. 
Flerner Dysentery. 


Only eight cases of infection due to Shigella flexneri were 
recorded in the period under review. Clinically they were 
more severe than the majority of Sonne dysentery cases, but 
all the patients recovered. By comparison with the findings 
of Little and Ross (1923), it is evident that dysentery 
bacilli, other than Shigella sonnei, play a much less impor- 
tant part in the etiology of infantile enteritis in Sydney 
than they did thirty years ago. 


Sonne Dysentery. 

Dysentery caused by Shigella sonnei has been reported in 
Australia for many years. Patterson and Williams (1922) 
first identified the organism in 1922, seven years after the 
original description by Sonne, and four years before the 
first cases were reported from England. During the summer 
of 1922 and 1923, Little and Ross (1923) found Shigella 
sonnei in 20 out of 117 cases of bacteriologically proven 
bacillary dysentery treated in the Royal Alexandra Hospital 
for Children in Sydney. A similar minor incidence was 
observed in other Australian States at this time, and 
Webster and Williams (1925) noted the tendency of Sonne 
infections to occur in a wave followed by a complete dis- 
appearance for several years. The bacteriology records of 
this hospital from 1921 to 1948 show that there has been 
a decline in all types of bacillary dysentery, and that 
Shigella sonnei has been encountered only rarely. The 
exact number of cases diagnosed in this period cannot 
be ascertained, but it is considered to be less than six. 
Inquiries at the Medical School, at the Department of Public 
Health and at various metropolitan hospitals, as well as 
a search of the literature, confirm the fact that except for 
the small number of sporadic cases mentioned Sonne 
dysentery has not been recognized in New South Wales 
for the past twenty-five years. ‘ 

In the autumn of 1949 it was found that Sonne dysentery 
had again become prevalent in the Sydney area. A number 
of patients were admitted to the enteritis ward, while 
patients with the unrecognized disease admitted to general 
medical and surgical wards caused a serious problem of 
cross-infection within the hospital. 


Epidemiology. 

In March, 1949, a sudden outbreak of diarrhea and 
vomiting occurred in an orthopedic ward, affecting nine 
children. The ward was at once closed and the children 
were isolated within the ward while bacteriological inves- 
tigations were made. From the stools of six children 
examined Shigella sonnei was isolated in profuse growth. 
No further cases occurred, and as no source of infection 
could be satisfactorily traced it was concluded that the 
infection had been introduced from a recently admitted 
patient who was either a carrier or had an unrecognized 
infection. Ten days later the stools of a patient with 
enteritis admitted to the enteritis ward yielded a culture 
of Shigella sonnei, and this was followed by four further 
cases in the next two weeks. 

In April a further ward outbreak occurred in a general 
surgical ward, involving ten children, three nurses and a 
relieving sister. The bacteriological diagnosis was quickly 
established and an investigation was made of all patients 
and staff of the ward for carriers and inapparent infections. 
While this was in progress two further cases occurred in 
another surgical ward, there being strong evidence to 
suggest that they resulted from contact with a nurse who 
had herself become infected in the first surgical ward. 

From the end of April until June, 16 more cases from 
the city area were admitted to the enteritis ward. On 
June 23 there was a small outbreak in a medical ward 
involving four patients, and on June 26 a large outbreak 
involving 17 children and one nurse in a surgical ward. 
Patients continued to come into the enteritis ward inter- 
mittently, and on August 1 cross-infections occurred for 
the first time from the enteritis ward. These affected 
four nurses of the ward and six whooping-cough patients 
nursed in the same block, No further cross-infections were 


diagnosed until March, 1950, when further sporadic cases 
appeared, and another large ward outbreak occurred in 
May. These findings are shown in Table III and Figures 
III and VI. It is seen that there has been a low-grade 
continued prevalence of Sonne dysentery extending from 
March, 1949, throughout the period under review. Unfor- 
tunately, as the infection is not notifiable, it is impossible 
to assess the full extent of the epidemic in the Sydney 
area. As the disease usually has been mild, and as only the 
patients with the more complicated and serious forms of 
the disease are sent to hospital, it would seem probable 
that infection has been a great deal more widespread than 
our small number of cases indicates. This assumption is 
supported by statements from general practitioners and 


FicureE V. 
Geographical distribution of Shigella sonnei cases in 
Sydney. 


health department officials, who observed an increase of 
“gastro-enteritis” in the autmn of 1949, especially in the 
form of localized suburban outbreaks. It was noted also 
that this increase coincided with an exceptionally hot 
humid spell of weather. However, as no bacteriological or 
serological investigations were made of these outbreaks, 
they cannot be definitely associated with Shigella sonnei. 

The geographical distribution (Figure V) of the city 
cases diagnosed up to February, 1950, shows that the infec- 
tion has been widespread in the Sydney area. No major 
focus has appeared in any one locality, although the main 
incidence is, understandably, to be found in the thickly 
populated industrial suburbs. 

The age and sex incidences are given in Table IV. In 
contrast to the Salmonella group, the majority (875%) 
of the Sonne dysentery patients were aged over one year, 
and patients were found up to the age of thirteen years, 
the age limit for admission to the hospital. 


Clinical Features. 
A few general clinical observations are recorded. In 


the main the disease ran a mild course after a more or less 
acute onset, usually accompanied by vomiting, abdominal 


pain and frequent stools. In seven of the 61 cases the 
illness was severe, resulting in dehydration and requiring 
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intravenous therapy. One patient died after an illness of 
only forty-eight hours’ duration, apparently of acute 
toxemia. At autopsy the only significant finding was 
uniform acute inflammation of the large intestine. The 
difficulty of accurate and early diagnosis is again illus- 
trated by the fact that fourteen patients were admitted 
to general wards before their condition revealed itself 
as clinical dysentery (Table V). 

All patients were treated with either sulphaguanidine 
or phthalylsulphathiazole. No controlled estimate of 
clinical response was made, both drugs being considered to 
give a satisfactory result. Bacteriologically, however, there 
was a considerable difference in the clearance rate of the 
organism in convalescent patients. Of 26 patients treated 
with sulphaguanidine, the organism reappeared in the 
stools of 11 at the end of a course of five days’ treatment. 
In the group treated with phthalylsulphathiazole, the stools 
of 84 patients were completely clear after one course of 
five days, while in only 14 cases was the organism again 
isolated. These results suggested that there was some 
advantage, as far as the period of isolation was concerned, 
in treating patients with phthalylsulphathiazole. 


Bacteriological Findings. 

Cultures of Shigella sonnei were readily obtained from 
direct plating on desoxycholate-citrate agar. In many 
cases, during the acute stage of the disease, the organism 
grew in a profuse and pure culture, no other types of 
bacteria being isolated. Colonies were somewhat. larger 
than those of the Shigella flexneri strains grown on the 
same medium and averaged two millimetres in diameter. 
As a rule colonies were entirely pale, with no evidence of 
lactose fermentation at the end of twenty-four hours’ 
incubation, although occasionally a faint pink tinge in the 
centre of the colony was seen. However, this was readily 
distinguished from the brilliant opaque pink or red of the 
true early lactose fermenters. Subculture on to nutrient 
agar or blood agar led at once to the emergence, in all 
strains tested, of rough variants which tended on further 
subculture to replace entirely the original smooth strain. 

The serological diagnosis at first presented considerable 
difficulty. Strains showing characteristic “dysentery” 
reactions on Kligler slopes failed to agglutinate with any 
of the type-specific high-titre antisera, including that made 
against Shigella sonnei, supplied by the Commonwealth 
Serum Laboratories. A similar finding was reported by 
Draper in 1945 in the diagnosis of Sonne dysentery in 
Adelaide. A _ bacteriological report therefore had to be 
made, in the first instance, on the sugar reactions of early 
fermentation of glucose and mannitol without gas pro- 
duction, and late (five to ten days) fermentation of lactose. 
After several subcultures, strains were found to give a 
weak and unconvincing slide agglutination with the 
Commonwealth Serum Laboratories Shigella sonnei serum. 
Some weeks later Shigella sonnei antisera were obtained 
from England containing antibodies against the smooth 
and rough phases of the organism respectively. Strong 
agglutination was given by all freshly isolated strains 
with this S serum, while none agglutinated with the R 
serum. Older strains which had been subcultured also 
gave agglutination with the R serum. A number of 
convalescent dysentery patients were found to have reason- 
ably strong S phase antibody in the serum, which was 
capable of giving adequate slide agglutination for diag- 
nostic purposes, and serum from these patients was con- 
veniently used for the routine diagnosis of further cases. 
Subsequently, freshly isolated strains in the S phase were 
sent to the Commonwealth Serum Laboratories at their 
request, and a high-titre agglutinating serum was prepared 
from them which has proved satisfactory in the bacterio- 
logical diagnosis. 

The proportion of cases of clinical dysentery in which 
Shigella sonnei was isolated was high. In the cases 
admitted to the enteritis ward it was difficult to distinguish 
the dysentery cases from the Salmonella infections and 
from acute enteritis of unknown etiology on clinical 
grounds, and it is possible that some patients considered 
to be suffering from acute enteritis with negative stool 


‘Staphylococcus aureus and other 


findings were in fact suffering from Sonne infections in 
which the organism was not isoiated. In the cross-infection 
outbreaks Shigella sonnei was recovered from all patients 
showing symptoms and from a small number of patients 
who showed no symptoms. 


Enteritis of Uncertain A€tiology. 

There is no certainty as to the part played by various 
intestinal bacteria in infective enteritis. Wilson and Miles 
(1946) mention the diversity of findings by workers in 
various countries who have at times sought to incriminate, 
in outbreaks of summer diarrhea, Proteus morgani, Proteus 
vulgaris, Pseudomonas pyocyanea, Clostridium welchii, 
bacteria. Convincing 
evidence of the pathogenicity of these organisms with 
regard to such infections has been lacking, and no uni- 
formity of results has emerged over the years. Nevertheless, 
opinions are still held that members of these bacterial 
species are at times to blame. This is particularly so in 
nursery outbreaks of infection. Cummings (1947), reporting 
on the results of the Diarrhea and Enteritis Study Group 
of the Michigan Department of Health Laboratories, states 
that it has gr :dually become their view that some of these 


‘epidemics are due to massive bacterial contamination with 


organisms usually considered to be of low or absent patho- 
genicity, together with a complete absence of the usual 
nursing techniques. 

Whether this is so or not, there seems to be little 
justification for regarding the isolation of these organisms 
as significant in cases of endemic infantile enteritis. 

In the present series 164 cases (49°9%) were classified 
as “non-specific”, in so far as no organisms of the Salmon- 
ella or Shigella groups were isolated from the _ stool 
cultures. 

Age and Sex Incidence. 

The age and sex incidences are shown in Table IV. The 
majority of the group was aged under two years, and a 
number of very young infants was included. There was 
no difference in the incidence of the sexes. 


Clinical Classification. 

The group was undoubtedly heterogeneous from the 
clinical viewpoint. Although all the patients were admitted 
to hospital with a diagnosis of acute enteritis, 47 children 
were considered by the physicians of the hospital to be 
suffering from diarrhea that was primarily of dietetic 
origin. Another small group of seven patients was found 
to have a variety of intestinal conditions of a non-infective 
nature, such as celiac disease, pancreatic steatorrhea and 
ulcerative colitis. A third group of 17 children had major 
parenteral infections including pneumonia, bronchitis, 
meningitis and mastoiditis. Beyond a routine examination 
for otitis no special attention was paid to the question of 
middle-ear infections in these cases, and mastoid operations 
and paracentesis were rarely resorted to. When these 
various groups were separated from the series, it is found 
that 93 cases remained in which the final clinical diagnosis 
was acute enteritis of unknown origin. 

On the whole the children in this group were more 
severely ill than those’ suffering from Salmonella and 
Shigella infections. Many were grossly dehydrated and 
required intravenous therapy, and the mortality rate was 
higher than in the other groups. 


Bacteriological Findings. 

The bacteriological results in this group were, in general, 
unilluminating. Organisms of the Proteus, Pseudomonas, 
paracolon and coliform groups appeared with varying 
frequency, but in the same general ratio as was found in 
the Salmonella and Shigella cases, and in children who had 
no diarrhea. During the greater part of the period under 
review detailed records of these “non-pathogenic” bacteria 
were not made. For a short period (March to May, 1950) 
the complete culture results from direct platings and enrich- 
ment cultures were recorded. In August, 1950, stools were 
culturally examined from children admitted as a routine 
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procedure to general wards who showed no evidence of 
diarrhea. This control group was selected to give an age 
grouping comparable to that in the enteritis ward, the 
majority of children being aged under two years. The 
results are given in Table X. The findings give no support 
to the view that Proteus, Pseudomonas, paracolon or coli- 
form organisms. contribute to the etiology of endemic 
infantile enteritis. 


The Role of Bacterium Coli D.4338. 

A special investigation was made of the occurrence of 
Bacterium coli D.433. Specimens of stool were obtained on 
admission to hospital from patients with “non-specific” 
enteritis, from patients subsequently found to have Salmon- 


TABLE X. 
The Occurrence of Various Intestinal Bacteria in Children with and without 
narrheda, 





Number of Cases Yielding Specific Bacteria. 


; @ | | 





“Non- | _ ‘Sar 
specific’ Salmonella) Shigella Control 
Enteritis. | Infections.| Infections. Group. 


Organisms Isolated. 





130 44 19 ‘ 
(90-9%) (100-°0%) | (67 -9%) (95-62%) 
ie { 25 | 7 H 

| (58-0%) | (52-3%) | (25-0%) | (82:5%) 

- | 61 17 | 84 
sas” ‘ull Raat ich Ramat’ ‘ead Ween ‘oss 
‘| (11-2%) | (2:3%) | (0-0%) | (2-9%) 
(0-0%) |(100-0%) (0:0%) | (1:0%) 

0 | 0 | 28 | 0 
(0-0%) | (100-0%) | (0-0%) 


Coliform group 
Paracolon group 
Proteus group 
Pseudomonas group 
Salmonella group 


Shigella group ah | 
| (0-0%) 


Total number of cases 
examined .. i 143 44 28 209 





ella and Shigella infections, and from the control group 
of children mentioned above. The findings are shown in 
Table XI. In the “non-specific” group it was found that 
14 out of 94 cases yielded the organism. These children 
could not be distinguished clinically from other patients 
suffering from “non-specific” enteritis. All were aged under 
one year. Five patients were severely ill, but recovered 


TABLE XI. 
The Occurrence of Bacterium coli D.433. 





Number Number 
of Cases of Specimens 
Classification of Examined | Yielding 
Diseases. by Culture Bacterium 
| of Stools, | coli D.433. 
| 
“Non-specific’”’ enteritis 94 14 
Salmonella infections .. | 13 3 
Shigella infections _—_... 7 7) 
Control group (no diar- 


rhea) 209 | 7 
! 





with drastic intravenous replacement therapy. Three chil- 
dren died, and autopsies performed on two failed to reveal 
macroscopic evidence of enteritis. One of these fatal cases 
was associated with infantile eczema. The remaining six 
cases were of mild to moderate severity and eaused no 
concern in the medical treatment. 


The organism was not found associated with Shigella 
infections in the few cases examined, but was present in 
three out of 13 cases of Salmonella infection. The signifi- 
eance of this finding is not clear. Two of the Salmonella 
cases were in babies three weeks old admitted to the 
hospital from a small obstetrical nursery where an outbreak 
of diarrhea had occurred. Subsequent investigations showed 
that 19 babies and two student nurses were infected with 
Salmonella typhi-murium, and that six babies died. Unfor- 


tunately no further specimens were examined for Bacterium 
coli D.433 in this outbreak. It is concluded either that this 
was an epidemic of Salmonella infection in which ‘the 
Bacterium coli D.433 was playing a passive non-pathogenic 
part or that it was due to the two organisms in simul- 
taneous pathogenic roles. The third Salmonella Case asso- 
ciated with Bacterium coli D.433 was in a child aged ten 
months suffering from moderately severe enteritis, from 
whom Salmonella adelaide was isolated. 

In the control group of children without evidence of 
diarrhea, Bacterium coli D.483 was encountered in seven 
out of 209 cases examined. None of these children had 
symptoms or history of recent diarrhea. They were 
admitted to hospital for a variety of medical and surgical 
reasons and during the entire period of their observation 
in hospital showed ne evidence of bowel disturbances. Five 
were infants aged under one year, while two were older 
children aged five and seven years. 


4 








FIGURE VI. 


Enteritis cross-infections in the Royal Alexandra Hos- 
pital for Children. 


Samples of serum were obtained from five children in this 
series who had recovered from their episodes of diarrhea 
and were tested for agglutinins against their homologous 
strains of Bacterium coli D.433. In no instance was there 
evidence of agglutination. 


Cross-infection. 

Until 1949 there was no record of the existence of bacterio- 
logically proven cross-infection from enteritis in the hos- 
pital. From time to time suspicions had been aroused in 
individual cases, particularly in association with the 
enteritis ward, but such cases had not been submitted to 
systematic investigation. 

In March, 1949, Sonne dysentery made its appearance in 
Sydney and led to the occurrence of five ward outbreaks 
of cross-infection and a number of sporadic cases in the 
hospital. The findings for the whole period under review 
are set out in Figure VI. After this initial series of ward 
outbreaks, strenuous efforts were made to improve ward 
hygiene and nursing methods throughout the hospital, with 
the gratifying result that although further patients with 
Sonne infection continued to be admitted to the isolation 
ward, and in some instances to general wards in an unrecog- 
nized form, no further cases of cross-infection occurred. 
In March, 1950, however, further sporadic cross-infections 
appeared, and in May another explosive ward epidemic 
occurred. This last episode was instructive for several 
reasons and is described below. 

On May 11 a girl, aged six years, was admitted as a sus- 
pected poliomyelitis patient to the poliomyelitis isolation 
ward. After remaining in the ward for eighteen hours she 
produced a fluid stool, which was immediately sent to the 
laboratory. Microscopic examination revealed a “typical 
bacillary” exudate, in consideration of which it was decided 
to transfer her at once to the enteritis ward. On May 14 
a convalescent poliomyelitis patient, who had been in the 
ward for three weeks, developed a typical Sonne dysentery 
infection and was transferred to the isolation ward. On 
May 17 another poliomyelitis patient showed symptoms of 
dysentery and was transferred. All these children yielded 
a profuse growth of Shigella sonnei in stool cultures, and 
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received the statutory course of treatment with phthalyl- 
sulphathiazole. After having given three consecutive negative 
cultural results, one child was returned to the poliomyelitis 
ward on May 27. Three days later 12 children developed 
Sonne dysentery, and the child who had returned from the 
enteritis ward was found to be again excreting Shigella 
sonnei in profuse growth. The ward, which was in a state 
of considerable overcrowding owing to bed shortages in the 
hospital, was at once closed. 


The points of interest in this ward outbreak were, firstly, 
the admission to a general ward of a patient suffering from 
Sonne dysentery whose symptoms nevertheless closely 
resembled those of early poliomyelitis. Secondly, it is 
concluded that three consecutive negative cultural results 
are insufficient evidence of bacteriological cure if the patient 
is to be transferred to another ward or institution where 
ihe will come into intimate contact with other children. 
Thirdly, a high standard of ward hygiene cannot be main- 
tained if overcrowding and understaffing are permitted. 

Inquiries into the origin and spread of the infection did 
not always yield conclusive information. No carrier was 
found among the staff in any of the outbreaks. The most 
likely source of infection in each instance is thought to 
have been an unrecognized infection in a patient admitted 
to hospital with a misleading provisional diagnosis. 
Although it was not possible to identify with certainty 
these unrecognized cases in connexion with all ward out- 
breaks, it is significant that 14 patients found to be suffering 
from acute Sonne dysentery were admitted to general 
wards. : 

The explosive type of onset of each outbreak strongly 
suggests that the infection was transmitted directly from 
unrecognized cases to food served in the ward, probably 
on the hands of nurses. The meals for all patients were 
prepared in a main kitchen and in a special diet and 
formula kitchen and distributed throughout the hospital. 
As outbreaks were strictly confined to one ward at a time, 
neither of these central units can be regarded as sources 
of infection. In the ward, meals were served out and 
feedings given by nurses whose duties included changing 
and washing napkins and emptying bed pans. This practice, 
necessitated by staff shortages, undoubtedly represented the 
chief weakness of ward hygiene and increased the chances 
of transmitting infection from patient to food to patient. 


Measures of control consisted of the closing of the ward, 
an immediate and complete bacteriological assessment of 
all patients and staff, isolation of all “positive” patients 
and a thorough overhaul of ward hygiene methods. After 
the second outbreak a conference of the entire nursing staff 
‘was called at which a series of lectures and demonstrations 
was given concerning methods and techniques of disposal 
of excreta in wards. Ward sisters were given authority to 
request a bacteriological examination of any stool which 
might appear to them to be abnormal and student nurses 
were instructed to report to sisters any such abnormality 
observed. The system of handling soiled napkins was 
reorganized, so that a napkin removed from a child was 
placed at once in disinfectant fluid and sent to the laundry 
without further handling. In two key wards, the infants’ 
-ward and the isolation block, a nursing barrier was intro- 
duced so that nurses who washed children and changed 
their napkins took no part in feeding them. 

Cross-infection with Salmonella organisms has not been 
a serious problem. The majority of such cases have been 
confined to the enteritis ward, which occupies the first 
fioor of the isolation block and consists of a series of small 
wards containing two, four and six beds. On the same floor, 
and with the same nursing staff, there are a number of 
small wards containing patients suffering from pertussis 
and from miscellaneous exanthemata and virus infections. 

In August, 1949, a small outbreak of enteritis due to 
Salmonella adelaide occurred, affecting three pertussis 
patients, all of whom recovered after an illness of moderate 
severity. A student nurse in the ward was found to be 
a symptomless carrier of Salmonella adelaide, and an infant 
who had been a convalescent carrier of the organism was 
being nursed on the same floor. These infections appeared 
to have originated either from the convalescent infant or 


from the infected nurse, the organisms being transferred 
to food handled in the ward. A further case of Salmonella 
adelaide cross-infection developed four weeks later in a 
surgical ward remote from the isolation block. No definite 
origin for the infection could be found. In November, 
February and May, single cases of cross-infection occurred 
in the pertussis and enteritis sections of the isolation block, 
all being caused by Salmonella typhi-murium, and pre- 
sumably contracted from convalescent carriers on the same 
floor. 

An inquiry was made to ascertain the incidence of other 
episodes of cross-infection in Sydney hospitals and chil- 
dren’s institutions. The information collected, given in 
Table XII, is not presented as a complete list of such occur- 
rences but in all probability includes all the significant 
outbreaks in the past six years. No evidence could be 
obtained of epidemics of neo-natal diarrhea of “uncertain 
ztiology” of the type described frequently in England and 
America. This disease is apparently uncommon in Sydney. 
No other institutions have yet reported cross-infection with 
Shigella sonnei. Without exception all the neo-natal out- 
breaks have been associated with the Salmonella group. 


TABLE XII. 
Institutional Outbreaks of Enteritis in Sydney. 











| | 
Date. Institution. | Cases. | Deaths. | Organism. 
| | | 
| | | ae eee 
September, | Obstetric nursery. 70) | 3 Salmonella typhi- 
¥ | | murium: 
September, | Obstetric nursery. ! 5 1 Salmonella t yphi- 
1946. | murium. 
May, 1947 .. | Residential nursery. 20 =| 0 Shigella flexneri 
= - July, | Children’s hospital. 49 | 0 Shigella sonnei. 
August, 1949 | Children’s hospite!. | 5 0 ce adel- 
| } | aide. 
May, 1950 | Obstetric nursery. | 19 | 6 Salmonella typhi- 
| murium. 
May, 1950 .. | Obstetric nursery. 7” fC Salmonella derby. 
May, 1950 ‘ Children’s hospital. 12 0 Shigella sonnei. 
! 








A curious and unexplained feature of the epidemiology is 
that all epidemics have occurred in the winter months 
instead of, as might be expected, the long, hot, humid 
summer. The epidemic of Flexner dysentery in an infants’ 
home occurred amongst children aged up to four years. 
Intermittent episodes of diarrhea had occurred for a 
number of years; when the position was finally investigated 
bacteriologically, Shigella flerneri was recovered from many 
of the children and from some of the staff. 


Discussion. 

From the foregoing data it is possible to construct a basic 
epidemiological pattern for infantile enteritis in Sydney. 

The downward trend of incidence, which was apparent 
in many countries after the first world war, and is reflected 
in the admission figures of this hospital, was probably 
associated with the introduction of a generally improved 
standard of infant hygiene and maternal education. Summer 
diarrhea has practically disappeared as a pediatric prob- 
lem. There remains in Sydney, nevertheless, a group of 
cases which continues to form an appreciable proportion of 
the annual admissions to hospital and which still carries 
a significant death rate. 

It is found that more than half the cases of endemic 
enteritis in the hospital are caused by easily identified 
organisms whose pathogenicity and epidemiological habits 
have long been established. The number of Salmonella 
infections found in this hospital—98 cases in eighteen 
months—is perhaps not large in relation to the population 
of 1,500,000. Hospital admissions, however, represent only 
a fraction of the total number of enteritis cases encountered 
in general medical practice, which may be 20 times as 
great. It must be concluded, therefore, that the Salmonella 
group remains a major cause of enteritis in Sydney and as 
such forms a potential risk to all institutions which care 
for infants and children. The limited information obtained 
by inquiry outside the hospital bears out the fact that these 
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organisms are the most important etiological agents in 
institutional outbreaks of neo-natal diarrhea in Sydney. 
Elsewhere in Australia it is evident that Salmonella. 
organisms are playing a significant part in infantile 
enteritis, although it is not clear how constantly and for 
how long they have contributed to the etiology. In 
Melbourne, Rubbo (1948) states that since the Children’s 
Hospital outbreak in 1947 he has come to regard Salmonella 
organisms as one of the most important causes of gastro- 


enteritis in infants in that city. The Brisbane experience ~ 


with Salmonella dovis-morbificans described by Mackerras 
and Mackerras (1949a) emphasizes the role of this strain 
in local epidemics. From Adelaide sporadic cases have been 
reported. 

These findings, while in substantial agreement with those 
of Horemaeche et alii (1943) in Montevideo, are to be 
contrasted with the current experiences in England and 
America, where the Salmonella group is recognized as of 
minor importance only in the epidemiology of neo-natal 
and childhood enteritis. 

In spite of the occurence of Salmonella bovis-morbificans 
and Salmonella derby in Sydney, serious outbreaks of 
Salmonella infection have not developed in the hospital. 
This is in contrast to the experience with Sonne dysentery. 
In the search for an explanation as to why this epidemio- 
logical difference between the two bacterial groups should 
be evident under the same conditions of institutional 
hygiene, various factors were considered. Both diseases 
are presumed to be spread in the same way—namely, by 
contamination of food with fecal particles from infected 
individuals. Both have short incubation periods and both 
can lead to explosive epidemics. Inapparent infections 
and healthy or convalescent carriers are found in both con- 
ditions, and it has been the experience: in the hospital that 
a considerable number of patients with either of the 
diseases present such variable early symptoms:that they are 
admitted, initially, to general wards rather than to the 
enteritis ward. 

The question -of individual differences of virulence and 
pathogenicity of Salmonella strains and types has not yet 
been satisfactorily investigated. From the findings of 
Greenwood, Hill, Topley and Wilson (1936) in experimental 
mouse colony epidemics, it would appear that Salmonella 
typhi-murium strains can produce epidemics with pro- 
nounced differences of mortality and infectivity. However, 
there is no suggestion that these results can be related to 
the epidemic conditions under consideration. 


An observation made in the course of the present study, 
which may have some bearing on this question, is that in 
the majority of Sonne dysentery cases profuse growths 
were obtained from stool cultures, while in the majority of 
Salmonella infections only light growths were obtained. In 
fact, as is indicated in Table VI, in some 60% of Salmonella 
infections no colonies grew on direct plating and the diag- 
nosis was obtained only by means of the enrichment broth 
culture. The profusion of Shigella sonnei in the stools was 
often such as to exclude all other colonies from growth on 
plates, even when blood agar was used in the search for 
Bacterium coli D.433. This quantitative difference of patho- 
genic bacteria in fecal samples might well lead to a signifi- 
cantly different outcome where minor degrees of fecal 
contamination operate, as from inadequately washed hands, 
the constantly used hand-basin tap, the slightly soiled bed- 
pan cover. If this assumption is correct, a reasonably well- 
organized system of ward hygiene would prevent the out- 
break of Salmonella infections, whereas the control of 
Sonne dysentery requires the most rigid and scrupulous 
attention to principles of hygiene. 

With regard to Shigella sonnei, it is clear that in this 
State an epidemiological problem has reappeared in circum- 
stances which merit the serious attention of health authori- 
ties, hospitals and similar institutions. The features of the 
present epidemic do not differ essentially from those 
recorded in the literature published on the subject. Clinic- 
ally the infection has shown itself as gastro-enteritis, 
usually of a mild type, rather than as typical acute dysen- 
tery. Nevertheless, our experience that 11% of cases had 
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to be regarded as of severe gastro-enteritis necessitating 
the most urgent therapeutic and nursing measures, and 
that one child died of acute toxemia, indicates that Shigella 
sonnei must be considered as a definite hazard in the early 
years of life. 

It is difficult to account for the sudden appearance of 
Sonne dysentery in Sydney after many years of virtual 
absence. The relatively high incidence of bacillary dysen- 
tery, including the Sonne type found by Little and Ross 
(1923) in the, early 1920’s, may have been associated with 
the fact that large numbers of troops returning from active 
service in the first world war had been in areas where 
dysentery was endemic. In the second world war, however, 
it is known that there was not a high incidence of Sonne 
dysentery in areas where Australian troops were stationed, 
although other types of dysentery were common, and it is 
unlikely therefore that returned service personnel represent 
a source of danger in the present instance. It is possible 
that the recent large-scale civilian immigration from 
Europe, where Sonne dysentery is endemic, may have 
introduced carriers, although there is no _ positive 
evidence on this point. 

The nature of “non-specific” enteritis remains obscure. 
Clinically the group is heterogeneous and includes cases of 
dietetic origin, parenteral infections, and in all probability 
specific intestinal infections in which the bacteriological 
diagnosis has been for one reason or another missed. The 
question of virus etiology, particularly in neo-natal infec- 
tion, has been raised in America, where Light and Hodes 
(1943) and Buddingh and Dodd (1944) have made claims 
for filtrable agents which still await confirmation. It is 
possible that the “suckling mouse” technique now being 
employed in the isolation of neurotropic virus from fecal 
filtrates may give some further information on this point. 


The role of Bacterium coli D.433 is not clearly established. 
The results of this survey support the view that the 
organism is found more frequently in cases of enteritis than 
in the stools of children without diarrhea, However, the 
absence of antibody response in the cases tested, and the 
isolation of the organism from infants suffering from 
coincident Salmonella infections, make the interpretation 
of its pathogenicity difficult. Whatever its significance, it 
could not, in this series, account for more than a very 
small proportion of the ‘non-specific’ cases. 

Blacklock, Gutherie and Macpherson (1937) have shown 
that a primary digestive disturbance may result in an 
ascent to the normally empty duodenum and jejunum of the 
lower intestinal contents and their coliform flora. They 
suggest that in such an unusual situation an ordinary 
coliform bacillus may develop an exalted virulence. The 
evidence for considering Bacterium coli D.433 as a pathogen 
is so far limited to the single fact of its close association 
with certain cases of diarrhea and its absence from control 
groups of babies. Even this observation, although supported 
by the majority of workers (Brehme, 1948; Giles and 
Sangster, 1948; Taylor, Powell and Wright, 1949; Mag- 
nusson, Laurell and Werner, 1950), is by no means clear-cut 
in the results reported by others (Holzel, Martyn and 
Apter, 1949; Rogers, Koegler and Gerrard, 1949). 

Reference has been made to the increasing frequency and 
severity of institutional epidemics of infantile enteritis. 
The responsibility attaching to the administration of insti- 
tutions which undertake to care for infants and children 
is implicit. General principles for the prevention of cross- 
infection of all kinds are admirably set out in a Medical 
Research Council War Memorandum (1944). In practice 
it is usually found that the translation of these principles 
into working rules for an individual institution requires a 
considerable amount of thought and care and involves a 
close liaison between the nursing and medical adminis- 
trations, the bacteriology department, kitchen and laundry 
supervisors, the hospital architects and the public health 
authorities. It is difficult for any one department or 
individual to act alone. 

At the Royal Alexandra Hospital for Children the obliga- 
tion has been met by the formation of a Standing Committee 
on Cross-Infection consisting of the medical superintendent,, 
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two honorary physicians and surgeons, the matron and the 
bacteriologist. This committee has jointly assumed the 
responsibility for the initiation and implementing of appro- 
priate detailed measures to prevent cross-infection. 


The clinical bacteriologist is in an advantageous position 
to contribute to the problem of enteritis cross-infection. 
From the routine stool examinations in his department he 
can assess, at any given time, the frequency and varieties 
of pathogenic bacteria occurring in enteritis patients, which 


may be used as an epidemiological index for the community. | 


He is able to establish a liaison with ward sisters, who in 
many instances can send suspected stools for examination 
before there is clear clinical evidence of enteritis. In 
collaboration with the tutor sister he is able to instruct 
student nurses in the validity and principles of bacterio- 
logical investigation with reference to the hospital’s par- 
ticular problems. He alone can gauge the practicability 
and value of suggested measures of bacteriological control. 


In a teaching hospital with its constantly changing staff 
of student nurses and resident medical officers it is possible 
for basic procedures of ward hygiene to fall into disuse 
temporarily without apparent reason. In obstetric and 
children’s hospitals, with their special problems of personal 
hygiene and immunologically susceptible patient popula- 
tions, the opportunities of the epidemic spread of disease 
are self-evident. Wilson and Miles (1946) have made the 
disturbing comment in reference to enteritis that no child 
should be admitted to hospital without due consideration 
being given to the gravity of the risks to which that child 
may be exposed. This indictment will be withdrawn only 
when our fundamental understanding of the etiology of 
infantile enteritis permits a completely effective control. 


Summary. 

1. The bacteriological findings in a series of 331 children 
admitted with enteritis to the Royal Alexandra Hospital 
for Children between January, 1949, and June, 1950, are 
recorded. It was found that 98 cases were associated with 
Salmonella organisms, 61 cases with Shigella sonnei, and 
eight with Shigella flexneri. 

2. The Salmonella organisms are classified into a variety 
of types, with Salmonella typhi-murium predominating. 


3. The reappearance of Sonne dysentery in Sydney after 
an absence of many years is described. 

4. An investigation has revealed the presence of Bac- 
terium coli D.433-in. cases of “non-specific” enteritis, but its 
etiological role has not been established. 

5. A number of ward outbreaks and sporadic cases of 
cross-infection due to Shigella sonnei and Salmonella bacilli 
are reported. 

6. The present etiological trend of enteritis in Sydney is 
assessed and the need for a comprehensive and expert 
bacteriological control in institutions is discussed. 
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THE USE OF ORGANIC DI-IODO COMPOUNDS IN 
THE TREATMENT OF HA®MOPHILIA.' 





By D. Brian Dunn, M.B., B.S., 
AND 


RaymonpD N. Lyons, M.Sc., 
Department of Surgery, University of Sydney. 





Forty-NINE hemophilic patients have been observed at 
regular intervals during the past four years. Data 
obtained from this investigation suggest that the whole 
blood coagulation time cannot be regarded as an absolute 
criterion for the diagnosis of hemophilia. A number of 
these hemophiliacs have maintained their coagulation time 
at normal or only slightly above normal levels, with or 
without therapy, whilst bleeding continued. At all times 
they have shown a decreased thromboplastic activity and 
a normal platelet count. The clinical results obtained by 
the use of certain organic di-iodo compounds in the treat- 
ment of 126 of a total of 200 bleeding episodes in hemo- 
philiacs are discussed below. 


During an investigation into the coagulation mechanism 
it was found that two drugs have an in-vivo action on 
fibrinogen, which became apparent only when Lyons’s 
reagent was used. The mode of action of these two drugs 
is not understood. In normal subjects an intravenous 
injection of Evans Blue (T1824) produces a_ positive 
fibrinogen B reaction within forty minutes in the majority 
of cases. In hemophilic subjects a similar injection has 
no effect under forty-eight hours. 


By the same standards injections of ‘‘Per-Abrodil Forte”’ 
present an enigma. Although the use of this drug in the 
treatment of bleeding episodes in hemophilia may appear 
to have an empirical basis, certain laboratory investigations 
justify its use. The continual use of “Per-Abrodil” in 
excretion pyelography suggests that the drug is safe apart 
from the established contraindications. In normal subjects 
“Per-Abrodil” causes an increase in fibrinogen B after a 
short period (five to ten minutes) following the injection. 
After this the blood plasma fails to react to the fibrinogen 
B test. 

In our experience appreciable amounts of fibrinogen B 
are not found during the bleeding phases in hemophilia. 
In non-hemophilic subjects “Per-Abrodil” acts more rapidly 
than Evans Blue in producing or increasing the amount 
of fibrinogen B in the plasma. Since Evans Blue failed to 
produce fibrinogen B in hemophilic subjects under forty- 
eight hours, “Per-Abrodil”’, which acts more rapidly, was 
used. Although “Per-Abrodil” causes fibrinogen B first to 
appear and then to disappear, according to Lyons’s test, 
its effect upon the first stage in the coagulation of fibrino- 
gen is evident. In hemophilia during the bleeding episodes 
the response to the fibrinogen B test is almost always 
negative. In normal subjects with severe bleeding the 
fibrinogen B test produces a positive result. A maximal 
amount is shown in subjects when hematemesis results 
from gastric ulcer. Hematemesis in hemophilia, however, 
has no effect upon the fibrinogen of the blood as judged by 
the fibrinogen B test. 


The coagulation defect in hemophilia is most apparent 
in the first stage of the transformation of fibrinogen to 
fibrin. Before a clot appears in normal human blood all 
the fibrinogen of that blood is converted to fibrinogen B. 
In hemophilia repeated frail clots form over a period of 
hours, but the residual fibrinogen during this stage is not 
converted to fibrinogen B. It is not to be inferred that 
these organic di-iodo compounds have a _ thromboplastic 
activity or that the disease of hemophilia is confined to 
an inability to form thromboplastin. The disease suggests 
an interrelationship of other factors, including a vascular 
factor, associated with the coagulation defect. 





1This work was carried out with the aid of a grant from 
the National Health and Medical Research Council. 


Diagnosis. 
Clinical Diagnosis.° 
The disease, transmitted by the female, is manifested 
by unnaturally prolonged bleeding in the male, which may 
be of either spontaneous or traumatic origin. Such bleeding 
may occur in any tissue. When this occurs in the joints 
crippling deformities may ultimately develop. 


Laboratory Diagnosis. 

Prothrombin Consumption Time (Quick and Favre-Gilly, 
1949).—When normal blood coagulation occurs there is 
sufficient thromboplastic activity in the blood to consume 
the prothrombin in the serum rapidly. In the hemophilic 
subjects only a small proportion of the prothrombin complex 
is converted to thrombin. By the use of Quick’s method to 
assay the residual prothrombin complex, it is possible to 
estimate the thromboplastic activity of the hzemophilic 
blood. The only other common disorder in which a 
decreased thromboplastic activity is manifested is thrombo- 
cytopenia, as reported by Quick et alii (1949) and -by 
Stefanini and Crosby (1950). Consequently a platelet 
count is always used in conjunction with the prothrombin 
consumption test for the diagnosis of hemophilia. The 
concentration of prothrombin, its accessory factor, and 
fibrinogen must be within normal limits. 


Coagulation Time.—Coagulation time was determined by 
the Lee-White method (Lee and White, 1913). As with 
other routine investigations, the whole blood coagulation 
time estimation is performed at regular intervals. The 
coagulation time graph of our 49 cases of hemophilia 














TABLE I. 
Number 
Treatment of Bleeding Number of Controlled 
Episodes. | Episodes. Within 
Seven Days. 
| 
No treatment given .. a ‘6 ea | 27 3 
Blood transfusion .. sce y ia 28 2 
Fibrinogen B plasma given <a } 5 + 
ape B plasma and blood given .. | 5 2 
Evans Blue and blood given : a 4 3 
Evans Blue and en B plasma given 1 0 
Evans Blue, fibrinogen B plasma and blood 
given ics ag ee oe 2 0 
“*Per-Abrodil” given as ov Sigal 76 71 
“Per-Abrodil” and blood given .. Ae 34 28 
‘*Per-Abrodil’”’ and “‘Sedormid” given .. 18 16 
| 





indicates that the period when the coagulation time is 
most prolonged has no relationship to a bleeding episode. 
The capillary method for the determination of coagulation 
time may give fallacious results, as a frail fibrin thread 
could be taken as the end point. In hemophilia the time 
required for this to form is often less than half the true 
coagulation time determined by the Lee-White method. 
There is a danger in the use of the capillary method in 
that the disease may not be recognized in suspects—for 
example, when determinations are performed on children 
before tonsillectomy. 


Other Tests.—Other tests which have hitherto been used 
as diagnostic aids for hemophilia, such as the coagulation 
time of recalcified plasma following low-speed and high- 
speed centrifugation (Quick, 1942), have also been used 
in conjunction with the prothrombin consumption time in 
this investigation. We are now of the opinion that the 
prothrombin consumption time is the most useful test in 
the determination of hemophilia, provided that there is 
no platelet deficiency. 

Heredity. 

It appears that the mode of transmission of this disease 
is well established as being both sex-linked and recessive. 
Consequently it often happens that past generations have 
shown no evidence of the defect as far as can be ascer- 
tained, although there may be several hemophiliacs in 
the same families of the immediate generation. Although 
no female hemophiliacs have been encountered in our 
experience, the results obtained by Brinkhous and Graham 
(1950) indicate that it is possible for the disease to appear 
in the female. Brinkhous mated hemophilic dogs with 
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TABLE IIa. 
Severe Subcutaneous and Muscular 
Melena. Hematuna. Hemorrhage. 
Treatment. ear SESS RO RE FR eR) or 
Number of Control Number of Control Number of Control 
Episodes. <7 Days. Episodes. <7 Days. Episodes. <7 Days. 
No treatment .. 8 0 6 1 6 0 
Blood transfusion , de 16 2 2 0 1 0 
Fibrinogen B plasma given .. 2 1 a = 2 2 
ree ogen B plasma and eaen 
5 2 - — = = 
Brame "Blue and blood given.. 1 1 — a — _ 
Evans Blue and fibrinogen B , : 
ven " = os ae) = 
Evans * men fibrinogen BL 
plasma and blood given .. | a = 1 0 = = 
“Per-Abrodil” give’ 7 7 22 20 22 21 
“Per-Abrodil” At "plod given | 10 | 9 1 1 4 4 
“*Per-Abrodil” and a | 
given ‘ 9 7 2 2 2 2 
ee eS Ne eee ae CR Ee ee eee 
Total | 58 (29) 34 (24) 38 (29) 
TABLE I1B,. 
| Miscellaneous (Including 
| Teeth Extractions. Lacerations and Wounds. Hiemarthrosges.) 
Treatment. | aera” te. er eS a fp % a ist aaa 
Number of Control Number of Control Number of Control 
Episodes, <7 Days. Episodes, <7 Days. Episodes. <7 days. 
No treatment given 3 1 - 4 1 

Blood usion as ¥ 4 0 3 0 2 0 
Fibrinogen B plasma given -= — 1 7 — a 
“a B plasma and blood 

ven ee oe 2° — —_ _ ame macs 
Evans Blue and blood given. . 1 1 2 1 — _ 
Evans Blue and fibrinogen B 

lasma given ‘ — _ — — — _- 
Evans _— fibrinogen B 

plasma and — given 1 0 — — — — 
“Per-Abrodil’ ’ give 8 3 7 4 10 10 
“Per-Abrodil’’ and "plood giv en 7 6 9 6 3 3 
**Per-Abrodil’”’ and “Sedormid”’ 

given : 1 1 3 3 1 1 

shone _| TS akaieieeaidit i. = - Ses —— 
Total .. 3 PE: 25 (17) 25 | (14) 20 (15) 

Lid ee: ee eo ee 4 a. semen 
bitches heterozygous for the disease. The results of these hundred and twenty-eight episodes were treated with 
matings were as close as possible to the theoretical 1:1 organic di-iodo compounds. 
ratio expected, as 10 of the 19 female pups proved to be 
“bleeders”. We have also observed hemophilia in a bitch Treatment. 
open by mating a hemophilic kelpie dog with his |= The general hemostatics used were as follows: (i) whole 

alf-sister. blood, (ii) fibrinogen B plasma, (iii) Evans Blue, (iv) 

Bleeding Episodes. “Per-Abrodil” (50% and 35%), (v) “Per-Abrodil” with 

Two hundred bleeding episodes have been recorded. “Sedormid”. ‘ . 

The usual local hemostatics were employed. “Oxycel 


These include such hemorrhages as melena, hematuria, 
hemorrhage following teeth extractions, lacerations and 
wounds, severe subcutaneous and muscular hemorrhages 
and miscellaneous hemorrhages, including those caused by 
operative interference. 

It is emphasized that in the control series the patients 
who received no treatment were not exhibiting so severe 
a bleeding episode as those who required blood transfusion. 


For the purpose of analysis only, hematemeses have been 
included under the general heading of melena, and hemar- 
throses have been included under the title of ‘“miscel- 
laneous”. In many cases a minor hemorrhage has 
accompanied a more serious type in another part of the 
body. Where two bleeding episodes occurred simultaneously 
and were not associated, the response to treatment of both 
these episodes was considered as a single bleeding episode. 
Minor hemorrhages causing neither incapacity nor dis- 
comfort have not been included. Approximately half the 
patients have required admission to hospital. In 28 
instances blood transfusion was the only form of therapy 
employed. Often blood transfusion was necessary as an 
immediate treatment to overcome the exsanguinated con- 
dition of the patient when first admitted to hospital. One 


(Parke, Davis) was the most efficacious. The results of the 


treatment are set out in Table I. 


Types of Bleeding Episodes and their Treatment. 

In Tables IIa and IIs the results of treatment employed 
for the various types of hemorrhage are enumerated. When 
bleeding was controlled within seven days the treatment 
was considered satisfactory. Table III gives a synopsis 
of these results. 


Analysis. 

Melena.—The value of treatment with “Per-Abrodil” is 
shown in comparison with other forms of treatment. 
Twenty-three of the 26 patients passed stools which 
returned to norinal colour within three days after the 
injection of “Per-Abrodil”. Eight untreated patients passed 
stools in which the colour persisted for over fourteen days. 
Of sixteen cases in which blood transfusion was the only 
form of therapy, in two the hemorrhage was controlled 
within seven days. 

As an example of the effect of “Per-Abrodil” for control 
of melena, the history is cited of a patient who received 
prophylactic treatment for one year. During the next two 
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years “Per-Abrodil” was injected only after bleeding had 
commenced. As a control, his history over the previous 
three years, involving many admissions to hospital, is 
briefly summarized. 


From October 24, 1944, to November 21, 1947, the patient, 
J.C., was admitted to hospital 14 times, 13 times for melzena 
and once for hematuria. During these admissions, a total 
of over 40 litres of whole citrated blood was administered 
intravenously without immediate effect, although the 
coagulation time was frequently reduced to within the 
normal range. On December 2, 1947, prophylactic treatment 
with “Per-Abrodil Forte’ was commenced. From this date 





TABLE III. 
Number 
Number of Controlled 
Treatment. Episodes. Within 
Seven Days. 
No treatment given .. o* ie e 27 3 
Blood transfusion only 28 2 
Fibrinogen B plasma given with or without | 
blood = 10 6 
Evans Blue with or without blood 7 3 
" oe. with or without _— and 
““Sedormid” 128 115 (90%) 


until December 2, 1950, this patient has not required admis- 
sion to hospital, and in each of five episodes of melena and 
two of hematuria, the bleeding was readily controlled by 
an injection of ‘“Per-Abrodil”. The difficulty in obtaining 
“Per-Abrodil Forte’ restricted the original plan of adminis- 
tering one intravenous injection of 20 millilitres once every 
four weeks, and during 1949 ‘and 1950 injections were given 
only when the bleeding had already commenced, but in each 
case this bleeding was controlled. 

Table IV presents an analysis of this case over a period 
of six years. During the first three years therapy was 
limited to blood transfusion, and during the subsequent 
three years ‘‘Per-Abrodil’”’ was administered by intravenous 
injection. 

TABLE IV. 
JC., Aged Forty ¥ ears. 





Number | Number 








of of Number of 
Period. Number of Hospital Blood Injections of 
Bleeding Admis- Trans- * Per-Abrodil’”’. 
Episodes. sions. fusions. 
Control period : 14 14 40 Nil 
October 24, (13 of melena, 
1944, to 1 of hematuria) 
November 
21, 1947. @ 
6 prophylactic 
(December, 1947, 
to December, 
1948.) 
Test period: 7 Nil | Nil 10 treatments 
December 2, | (5 of melena, after bleeding 
to | 2 of hematuria) | had already 


February " 
1951. 


commenced. 


Hamaturia—In most cases of hematuria treated with 
“Per-Abrodil” blood transfusion was not necessary, and 
four patients only required admission to hospital. Only 
two episodes persisted for over seven days, and in these 
cases the hematuria became less severe and was inter- 
mittent, and the patient’s hemoglobin value did not 
decrease. In these patients the response to “Per-Abrodil” 
therapy was evident, as the hematuria usually ceased 
within three hours after the injection of “Per-Abrodil’”’. In 
the control series in this group six patients received no 
therapy and in one case bleeding ceased within seven days. 
In another group of three cases bleeding was not controlled 
within seven days with blood or plasma therapy. 

Severe Subcutaneous and Muscular Hemorrhages.—In 
severe subcutaneous and muscular hemorrhage bleeding 
continued for two to six weeks even when whole blood 
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was administered intravenously (seven cases). “Per- 
Abrodil” therapy appeared to be particularly satisfactory, 
and hemorrhage was controlled in 27 of 28 cases within 
seven days. Blood was given in three instances to young 
children and “Per-Abrodil’ was incorporated in the trans- 
fusion material. In each of four cases of sublingual 
hematoma extending into the neck and causing some 
interference with swallowing, the effect of ‘“Per-Abrodil” 
was immediate and blood was not given. All patients left 
the huspital within five days. Because of the possibility 
of tracheotomy this complication is generally regarded as 
one of the most serious in hemophiliacs. A further series 
of patients of this group were treated with fibrinogen 
B+++ plasma. After normal plasma had been given with 
every care, difficulty was encountered with hematomata 
.which repeatedly formed at the site of venipuncture, often 
to such an extent that the vein could not be used again 
for venipuncture for as long as six days. When a trans- 
fusion of fibrinogen B+++ plasma was given, it was 
possible for repeated venipuncture to be performed at the 
same site by the same operator without the formation of 
hematomata. In one instance six venipunctures were per- 
formed over one inch of vein. 


Hemorrhage following Tooth Ezxtraction.—In_ the 
majority of cases of hemorrhage following tooth extraction 
“Per-Abrodil” was most effective combined with blood. In 
all cases hemorrhage ceased much sooner than at previous 
extractions from the same person when blood alone had 
been given. “Oxycel” sutured in the tooth socket proved to 
be the most effective local hemostatic. Treatment was 
withheld in most cases until bleeding had been well 
established. 

Lacerations, Wounds and Miscellaneous Hemorrhages.— 
“Per-Abrodil” is least effective in the treatment of lacera- 
tions, wounds and miscellaneous hemorrhages. Blood 
transfusion is usually necessary to replace blood lost, and 
two hemophiliacs did not respond to “Per-Abrodil” therapy. 
In contrast, an inguinal herniorrhaphy performed before 
“Per-Abrodil” was used in this investigation required four 
injections of Evans Blue and five litres of blood. Bleeding 
was intermittent and stopped completely only after fourteen 
days. The patient was discharged from hospital on the 
twenty-eighth day. Subsequently the same patient suffered 
from a mucous membrane (tonsillar) hemorrhage which 
could not be arrested by four litres of blood over a period 
of five days, but ceased within one hour after one injection 
of “Per-Abrodil Forte”. 


Drugs Used. 

Evans Blue.—Evans Blue (T1824) was the first drug 
used, because it was found that five millilitres of a 05% 
solution of Evans Blue injected intravenously into normal 
human subjects produced fibrinogen B+++ within forty 
minutes. It seemed simpler to use this drug in the treat- 
ment of hemophilia than fibrinogen B+++ plasma. How- 
ever, it was found that the action of Evans Blue was not 
the same in the hemophilic as it was in the normal 
subject. It required one to two days for the drug to 
produce fibrinogen B+ in hemophilic subjects. 

“Per-Abrodil.’'—When possible, ‘“Per-Abrodil Forte”, 
which contains both the diethylamine salt and the di- 
ethanolamine salt of 3:5 di-iodo-4-pyridone-N-acetic acid, 
was used. Unfortunately ‘‘Per-Abrodil Forte” has not been 
available to us during the past year, and a 35% solution 
of the diethanolamine salt was used instead. Results 
obtained when the diethylamine salt was not included in 
the mixture were not so satisfactory as when it was 
present. Dosage of “Per-Abrodil” had to be strictly con- 
trolled, as an excess of this substance will interfere with 
normal coagulation. The conjunctival sensitivity test was 
performed in all cases before injection. Twenty millilitres 
of a 50% solution of “Per-Abrodil” (or its equivalent in 
other dilutions) per 60 kilograms of body weight were 
slowly administered intravenously at one injection. The 
dosage for children was based on their weight. More than 





1 We gratefully ac pnieeiieitens the generosity of Bayer Pharma, 
Proprietary, Limited, Sydney, who donated the ‘“Per-Abrodil” 


used in this research. 
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three injections were seldom given for bleeding episodes, 
and at intervals of no less than one day. ‘“Per-Abrodil” was 
given intravenously either at one injection, combined with 
the administration of saline by the drip method, or with 
blood. Adrenaline (0-5 millilitre of a 1:1000 solution) has 
been given subcutaneously prior to the injection of ‘“Per- 
Abrodil” in an attempt to maintain the blood concentration. 


“Sedormid.”—“Sedormid” was used as an adjunct to 
“Per-Abrodil” in the latter stages of this investigation. 
Ackroyd (1949) reports that in the “Sedormid” purpuras, 
“Sedormid” with a serum cofactor causes destruction of 
platelets, resulting in purpura. The destruction of plate- 
lets in the circulating blood can result in a temporarily 
increased thromboplastic activity, which may help to cor- 
rect thromboplastic deficiency in hemophilia. In one case 


it was possible to inject the serum of a “Sedormid”-sensitive 


person whilst “Sedormid” was administered by mouth 
during a severe bleeding episode. Bleeding ceased within 
half an hour of the commencement of this treatment. 
During the three weeks prior to the patient’s transfer to 
this unit repeated blood transfusions could not control the 
hemorrhage. We have not been able to obtain serum from 
a “Sedormid’’-sensitive person since. 


Discussion. 


Decrease in thromboplastic activity when associated with 
the recognized clinical manifestations of hemophilia can 
be regarded as an absolute criterion of the disease, pro- 
vided that the platelet count is normal and that there has 
been no artificial interference with the coagulation of the 
blood—for example, such as the administration of anti- 
coagulants. Excessively prolonged whole blood coagulation 
time was a feature of most cases upon repeated examina- 
tion, but a slightly prolonged coagulation time (eight to 
fourteen minutes) does not exclude the diagnosis of 
hemophilia. 

The use of “Per-Abrodil’” to control bleeding episodes 
appears to be more efficacious than any other form of 
therapy. © Bleeding episodes over six years have been 
analysed. This period of six years was subdivided into a 
control period of three years, and the following period of 
three years during which the administration of ‘Per- 
Abrodil” was the main form of therapy. 


In the treatment of hematuria the effect of “Per-Abrodil” 
is particularly noticeable. In 80% of the cases of hzemat- 
uria treated, bleeding ceased within two hours of the 
injection, even though the hematuria had previously been 
continuous for periods ranging from two to nine days. 


In all cases in which “Per-Abrodil” was employed with 
or without blood transfusion, the length of time needed 
to control a particular type of hemorrhage was much 
shorter than in previous similar episodes in the same 
patient when blood alone was used. All our observations 
confirm the hypothesis that there may be another defect 
apart from that of the coagulation mechanism, and that 
these defects may be interrelated. 

Blood transfusion, although reducing the coagulation 
time of blood to normal levels, often had no effect in 
allaying hemorrhage. In a number of cases, particularly 
in children, a transfusion was given when blood loss had 
reached a critical level, and in other instances as the 
recognized treatment it could not be withheld. The ages 
of hemophiliacs attending the clinic range from one to 
sixty years. When possible all hemophiliacs above the 
age of eighteen years report for investigation every seven 
to fourteen days irrespective of any hzemorrhagic disorder. 
Three hemophiliacs, who were selected as being the most 
severely affected when the clinic first started over four 
years ago, have received prophylactic treatment with “Per- 
Abrodil” when possible. As “Per-Abrodil Forte” was often 
unobtainable during 1949 and 1950, prophylactic treatment 
was suspended. Of these three patients one only has 
required admission to hospital once. Previously each had 
required admission to hospital on an average of every 
three or four months. Of the hemophiliacs treated with 
“Per-Abrodil’” only two have exhibited an unsatisfactory 
response. 


Summary. 


Forty-nine hemophiliacs have been 
treated during the past four years. 

The results of treatment of bleeding episodes are tabu- 
lated and briefly analysed. 

Organic di-iodo compounds appear to be useful adjuncts 
to the treatment of hemophilia, particularly in cases of 
mucous membrane, subcutaneous and muscular hemor- 
rhages. Their exact mode of action is not known. 

The value of the prothrombin consumption time in the 
diagnosis of hemophilia is stressed, and the fallacies 
associated with coagulation time are noted. 


investigated and 
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TREATMENT OF VASCULAR HYPERTENSION 
BY LOW SODIUM DIET. 
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. 

In the treatment of hypertension salt restriction has been 
advocated by physicians for many years; but except in 
cases of edema it did not receive scientific support until 
1944, when Kempner showed that blood pressure could be 
reduced by keeping patients on a diet of rice, fruit juice 
and sugar. His good results have been confirmed by other 
workers in carefully controlled series, but controversy 
arose as to how the beneficial change was produced. Starva- 
tion is known to reduce blood pressure and some main- 
tained that Kempner’s results were due to this; on the 
other hand, a considerable amount of evidence has been 
produced recently to suggest that the benefit is due to the 
low sodium content of the diet. Grolman et alii (1945) 
showed that sodium restriction will reduce blood pressure 
in hypertensive rats, and such animals, when given their 
choice, will select a diet poor in sodium. They found also 
that not only could they observe no deleterious effects, but 
the life period of the rats was actually prolonged. The 
hypothesis put forward is that the body needs sodium for 
the production of hypertension, and its withdrawal may 
create a metabolic situation in which high blood pressure 
cannot be maintained. 

There is some supporting clinical evidence for this thesis 
when it is known that some races which have no access 
to salt do not suffer from hypertension to the same extent 
as people living under modern civilized conditions. In 1937 
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TABLE I. 
Low Sodium Diet. 


Permitted Freely. 





Take in Moderation. 








Sodium Protein. Sodium. Protein. Forbidden. 
(Milligraseanes (Grammes (Milligrammes (Grammes 
Foodstuff. per 100 per 100° Foodstuff. per 100 per 100 
| Grammes.) Grammes.) Grammes.) Grammes.) 
| 
Nuts (all varieties allowed) | | Meat : 
Almonds me as 5:3 20-5 Beef 38-70 19-3-30°8 Salted nuts. 
Brazil nuts 1°5 13-8 Mutton 64-127 13-7-26-5 | Brains, kidney, hiver, sweet- 
Walnuts 2-7 12-5 Pork 66-76 18-6-25°3 bread, processed meats sueh 
Peanuts ee id 5-6 28-1 Veal e ee 97-107 18-7-30°5 as salted, smoked, canned, 
Fruits (all varieties Stewed rabbit ry 32 26-6 spiced and pickled meats, 
allowed) : Chicken ‘ “F 80-98 26-2-29-6 corned meat and tongue, 
Apples 2:0 0:3 Turkey (roast) 130 80-2 bacon, ham, sausages, frank- 
Apricots 1:0 0-6 Mackerel (fried) 153 20-0 furts, *polonga et cetera. 
Bananas 1-2 1:1 Mullet (steamed) .. 94 21°6 
Cherries 2°3 0:6 Whiting (fried) , 199 17°3 Shellfish, lobster, smoked and 
Figs .. a 1:6 1:3 Whiting (steamed) 127 19°9 salted fish. 
Gooseberries . . 1-2 0-6 Eggs : Oysters. 
Grapes 1-4 0-5 Boiled 135 11:9 
Mulberries 2-1 1:3 Fried 220 14:1 
Oranges 2-9 0-8 Poached | 111 12°4 
Peaches oA 2-7 0-6 
Pears .. ae ZrO 2°3 0:3 
Pineapple 2s 1-6 0-5 
Plums .. 1-7 0-6 
Raspberries 2°5 0:9 
Strawberries .. 1:5 0:6 
Vegetables : Vegetables : 
Asparagus 1-7 3°4 Cabbage 12°3 1:1 Canned vegetables (unless 
Beans 3-4 0-8 Cucumber .. 13-0 0-6 specially packed without 
Lettuce 3-1 1-1 Onions ‘ wa 10-2 0-9 salt), beetroot, celery, 
Parsnips 4-1 1°3 Mushrooms (fried) 11-0 2:2 spinach. 
reas... trace 5-0 Turnips (boiled) .. 28-3 0-7 
Pumpkin 1°3 0-6 Soups, meat and broth. 
Tomato he 2-8 0-9 
Potato or substitute : < Dariy ame 
Potato (boiled) 3°4 1:4 Milk np 50-0 3°3 All hard cheeses, all salted 
Rice (boiled) .. 2°2 2°3 Cream a 31°5 1:8 cheeses, commercial ice 
Barley (boiled) 0-8 2-9 Butter (fresh) - 223-0 0-4 cream, salted butter. 
Macaroni (boiled) 7:9 3-6 Tee cream .. ni 64-0 3-9 
Baker’s bread and rolls, com- 


Cereals : 
24 g a) 


Oatmeal porridge 3-8 1 | 
Beverages : 

— = ae 1°7 0-6 } 

. = O-4 0-1 | 

Coffee 0-3 0:3 
Sundries : 

Sugar .. O-4 trace 

Mustard 5-0 28-9 

Olive oil 0-1 trace 

Pepper. . 7-0 8: 

Honey a 10-9 0-4 

Jelly (packet) 25-2 6-1 

Vinegar 20-0 0-4 


Brown sugar | 


one of us (L.J.J.N.) examined 103 aged aborigines in the 
Cape York Peninsula. These people had lived in a primitive 
native state and had had little contact with civilization. 
They were all grandparents, great-grandparents or great- 
great-grandparents. Even in the presence of rugged old 
age the softness of their arteries was remarkable, and 
in spite of their extreme nervousness when having blood 
pressure readings taken, in not one case was there evidence 
of hypertension. These inland people lived on a diet 
which was predominantly protein, but they had no contact 
with salt. 

Stanton Hicks (1941) reported similar findings in an 
investigation of aborigines of Central Australia. Williams 
(1942) made similar observations in a review of 456 natives 
of Uganda, Africa. He found that the average blood pressure 
of the natives was not significantly different from that of 
the people of Europe or North America up to the age of 
fifty years, but in the higher age groups the steady rise 
of pressure so commonly found in these countries was not 
demonstrated in the natives. It is of interest to note that 
hypertension is as common amongst the Negroes of North 
America as it is in the white population. 

It is well known that a high salt intake does not cause 
vascular damage in all people, for the white pioneers in 
the outback of Australia and their aboriginal helpers have 
survived three generations and usually live to active old 
age on a diet of which the main ingredient is salted beef. 
A bullock is killed, and as they have not until -recently 
had refrigeration, it is cut into sections and coarse salt 


mercial biscuits. Most com- 
mercially prepared cereals. 


Soda water, spa water, effer- 
vescing drinks. 


Salt (sodium chloride), tomato 
sauce, mayonnaise, pickles, 
relish, salted meat, gravy, 
salted meat sauce. 


is rubbed into it or it is pickled in salt brine. This and 
flour formed their basic foods. 

It would appear that there may be an individual sus- 
ceptibility to sodium. We know that some people are 
susceptible to certain chemicals which are innocuous to 
the majority. Such an idiosyncrasy was well demonstrated 
in the days when lead glazes were used in the pottery 
industry. It would not infrequently be noted that a worker 
after a few months’ work would develop “the dangles” 
(wrist drop) and another member of his family would be 
sent to work in his place. In a few months he too would 
be incapacitated with plumbism; yet there would be many 
persons doing the same work for years with complete 
immunity. Nye (1936) found the same familial incidence 
in infantile lead poisoning and its later developing chronic 
nephritis in Queensland. Although sodium is an essential 
electrolyte and lead is not, it may possibly be that some 
degree of individual idiosyncrasy to sodium explains why 
hyperpiesia is so frequently observed in several members 
of the same family. 

However, there is now sufficient evidence to indicate that 
a diet of low sodium content is of value in the treatment of 
hypertension, and we have been able to confirm the obser- 
vation of Kert et alii (1950) that most of the patients feel 
better, a lower blood pressure has been maintained and 
exudate has cleared from the retina, and in one patient 
anginal attacks have been greatly lessened in frequency and 
severity. Although sufficient time has not elapsed to test 
this treatment adequately, it appears to be well worth the 
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effort of changing to the insipid salt-free regime, as hyper- 
piesia frequently occurs at a time when one is still capable 
of making a useful contribution to life. Most patients 
soon become accustomed to this regime, and in any case, 
except for sympathectomy and the use of methonium com- 
pounds, it offers the only prospect of extending their life 
and well-being. 

Kempner’s diet is too low in protein content and -too 
monotonous to be continued for long, and it is therefore 
no longer advocated; but balanced sodium-poor diets of 
wide variety are being used with equally good results. 

To obtain full benefit from this treatment in both con- 
gestive heart failure and hyperpiesia, it is important that 
the intake of sodium be restricted to a minimum; partial 
restriction is of little value. It is necessary also to adhere 
to the diet continuously, for it has been noted that if the 
sodium intake is increased the previous signs and symptoms 
return. 

Freidenberg (1950) draws attention to the danger that 
a diet of low sodium content may produce symptoms 
suggestive of acute adrenocortical deficiency. We have had 
no experience of such an occurrence; but if, there is 
evidence of circulatory collapse the diet should not be 
continued. 

In a hot climate like that of Queensland it may be 
considered inadvisable to adhere to a diet of low sodium 
content, owing to the fact that excessive sweating already 
causes salt drainage. However, Conn, Johnson and Louis 
(1946) have shown that the body responds to the lowered 
sodium intake by reducing the salt concentration of sweat 
to a minimum. 

We have prepared a diet list suitable for presentation 
to the patient. In this list we have shown the sodium 
content of the common foods (McCance and Widdowson, 
1940) so that an intelligent interest may be taken in 
selection of the menu. This is important, since it provides 
a wide variety of foods to choose from. In planning the 
diet the patient should have not more than 200 milli- 
grammes of sodium (approximately) and the protein intake 
should be 70 to 100 grammes per day. 

It will be noted that all varieties of fruit may be taken 
freely, as well as barley, rice, oatmeal and potato. Of the 
meats, rabbit, beef, pork and chicken have the lowest 
sodium content, but as it is high in all varieties they 
should be taken in moderation. Milk also has a high 
sodium content and should be taken in moderation. “Eggs 
should not be taken more than three times a week. A good 
rule is to eat sparingly but take four to five ounces of meat 
and 40 to 50 nuts daily. The nuts should be chewed 
thoroughly, as they sometimes cause indigestion. 

Bread and scones can be taken if home-made without 
baking powder or salt. Butter must be made without salt, 
or commercial butter can be freed from its salt by being 
washed in several changes of hot water. 

Patients should be advised against using bicarbonate of 
soda either in cooking or as an antacid, and against using 
any powder for indigestion unless it is prescribed by their 
doctor. 

“Neocursal”, “‘Pressor Salt” or other sodium-free salt 
substitute may be used either in cooking or in food. 

With the list provided a wide range of foods can be 
selected, so that there should be no excuse for monotony 
in the'diet. Palatability may be increased by seasoning the 
food with onion, pepper, lemon, vinegar, curry, mint, 
parsley, paprika, sage, garlic or pimento, or by flavouring 
it with cocoa, chocolate, coffee, caramel, maple, peppermint, 
lemon, orange, vanilla, cherries, cloves, cinnamon, nutmeg 
or ginger. Sugar is permitted. 

The following is a sample of a daily menu: 


Each morning, on waking, the juice of one lemon and one 
orange or two or more oranges in half a pint of water. 

Breakfast: Any of the listed cereals cooked without salt. 
Sugar and cream may be added as desired. For those who 
find cooked cereals without salt unpalatable, a good sub- 
stitute is equal parts of wheatmeal and rolled oats eaten 
raw with milk, honey or sugar. Some raisins or cooked 
fruit may be added. These should be chewed thoroughly 
before being swallowed. Follow with fruit selected from 
the list. 


11 a.m.: Fruit juice, barley water or weak tea or coffee 


sweetened as desired. 


Lunch: A large salad made from some of the following: 
lettuce, chopped potato, tomato, grated carrot or sweet potato, 
apples, nuts, raisins. For dressing use olive oil or lemon or 
orange juice. Boiled rice with stewed fruit. 

4 p.m.: Glass of barley water (home-made). 


Dinner: Vegetable soups thickened with barley. Meat from 
list. Vegetables from list. Stewed or dried fruits and nuts. 


The patient must be warned that the success or failure 
of this treatment depends on the strict elimination of 
sodium from all food or drink, and therefore that he must 
use no salt whatsoever at the table or in cooking. One 
pinch of salt or bicarbonate of soda will prevent any good 


results from this diet. 
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INTRAABDOMINAL HAEMORRHAGE DURING THE 


LATER MONTHS OF PREGNANCY, WITH 
REPORTS ON TWO CASES. 





By Joun D. LE SOUVEF, 
Adelaide. 





(From the Queen Victoria Maternity Hospital, Rose Park, 
South Australia. ) 





INTRAABDOMINAL HAMORRHAGE during the later months 
of pregnancy is uncommon, although a number of cases 
have been reported in the literature. According to Munro 
Kerr and Chassar Moir (1949), rupture of the uterus is 
the commonest cause of hemorrhage into the abdominal 
cavity. It is, however, with the other causes of hemor- 
rhage that I am immediately concerned. I believe that the 
subject is of some importance because of the ease with 
which these cases can be confused with concealed accidental 
hemorrhage. 

The main causes appear to be rupture of an aneurysm, 
or giving way of a vessel on the wall of the uterus. Two 
cases of rupture of an aneurysm of the splenic artery 
together with two cases of rupture of an aneurysm of the 
renal artery are recorded by Lennie and Sheehan (1942). 
They go so far as to state that “if a woman in the later 
stages of pregnancy develops upper abdominal pain and 
is found to have much free blood in the peritoneal cavity, 
not due to an obstetric complication, the possibility of a 
ruptured splenic aneurysm must be borne in mind”. 
Another case of rupture of an aneurysm of the splenic 
artery was reported in 1948 by Sheehan and Faulkiner. 
Ogden (1948) describes the interesting case of an eclamptic 
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on whom a classical Cesarean section was performed, a 
large retroplacental hematoma being found. On the fourth 
day after operation she had a massive retroperitoneal 
hemorrhage. At autopsy a tear was found in the peri- 
toneum on the floor of the lesser sac directly over the 
course of the splenic artery. In this case the actual site 
of the hemorrhage was not determined because of the 
friability of the tissues. 

Fahmy (1944) reports two cases in which bleeding from 
the posterior surface of the uterus was found. In one the 
diagnosis of intestinal obstruction was provisionally made. 
A small abraded area on the posterior surface of the 
uterus was found to cause severe intraperitoneal hemor- 
rhage in a case recorded by Harding and Concanon (1943), 
while Lee (1947) reports bleeding from a varicose vein in 
the base of the posterior surface of the broad ligament. 

In the first of our own two cases the rupture was 
found to be in the inferior mesenteric artery. There do 
not seem to be any other cases recorded in the literature. 
Our patient had received a jolt when stepping from a tram 
three days prior to: her admission to hospital. However, 
Novak (1951) states that “it would seem reasonably certain 
that the pregnancy in such cases is of purely coincidental 
interest, as accidental bleeding from various  intra- 
abdominal vessels, particularly in the pelvis, has occurred 
at times in association with abdominal tumours or after 
trauma”. , 

All these cases may simulate concealed accidental hemor- 
rhage and they all present pain, shock and collapse. A 
definite diagnosis cannot generally be made unless lapar- 
otomy is performed. 

Finally, cases of hemorrhage into the rectus abdominis 
muscle have appeared in the literature (Torpin, 1943; 
Dawson, 1944; Adam, 1947). It is stated by Torpin 
that in a few cases rupture of the muscle sheath occurs 
with extension into the broad ligament or into the peri- 
toneal cavity. Such a case could be imeluded in the 
category we have been considering. 


Reports of Cases. 


CasE I.—The patient, who was a tertigravida, aged twenty- 
nine years, had been attending the ante-natal clinic of the 
Queen Victoria Maternity Hospital. During this time no 
abnormalities were noted. On December 23, 1950, at approxi- 
mately thirty-two weeks, she was admitted to hospital in a 
state of extreme collapse. She stated that three days prior 
to her admission to hospital she had received a jolt when 
stepping from a tram, but had been well until four hours 
before her admission, when she developed continuous severe 
abdominal pain with acute exacerbations. At first the pain 
was generalized, but on her admission to hospital it was 
present mainly in the loins, being more severe on the left 
than on the right. She complained of nausea, but there 
was no vomiting. Dysuria was complained of, and scalding 
on micturition and a “heavy feeling” in the hypogastrium 
had been present for three days. Fetal movements were 
strong. Fainting had occurred just prior to her removal 
to hospital. 

On examination the patient was extremely pale and 
groaning at intervals. The systolic blood pressure was 30 
millimetres of mercury and the diastolic pressure could 
not be determined. Generalized abdominal tenderness and 
extreme tenderness in the left loin were present, but no 
tenderness in the right. The uterus was enlarged to the 
size of a thirty-two weeks’ pregnancy. It felt firm but not 
tense. Palpation of the foetus was rendered difficult owing 
to some rigidity of the abdominal wall. The fetal heart 
was heard. There was no blood loss per vaginam. No 
cedema of the ankles was present. The hemoglobin value 
was 64%. No significant abnormality was found on micro- 
scopic examination of the urine. 

Her general condition slowly improved. Three and three- 
quarter hours after her admission to hospital the systolic 
blood pressure was 70 millimetres of mercury, but the 
diastolic pressure could not be determined. The blood 
pressure had risen to 80 millimetres of mercury, systolic, 
and 40 millimetres, diastolic, about five hours after her 
admission to hospital. She was then examined vaginally 
and tenderness was found in both the anterior and posterior 
fornices. The cervix was closed and soft. An initial diag- 
nosis of probable concealed accidental hemorrhage was made 
and she was treated conservatively with more morphine and 
a transfusion of one and a half pints of blood. After further 
observation and examination it was thought that the diag- 


nosis of concealed accidental hemorrhage was improbable, 
and a diagnosis of an acute abdominal emergency was con- 
sidered more likely. However, her condition at this stage 
was far from satisfactory, and further resuscitation was 
considered necessary before any active treatment could be 
undertaken. Her blood pressure rose further to 95 milli- 
metres of mercury, systolic, and 60 millimetres, diastolic. 
The improvement was maintained until fourteen hours after 
her admission to hospital, when she vomited approximately 
two pints of fluid and collapsed. From this she did not 
recover, death occurring in forty minutes. 


Autopsy. 

The autopsy was performed by Professor J. B. Cleland 
a few hours after the patient’s death. A large amount of 
fluid blood and blood clot was found in the peritoneal cavity. 
In the region of the splenic flexure of the colon a large 
extravasation of blood in the mesocolon was found, forming 
a mass about four inches in diameter and extending upwards 
to the under-side of the lesser curvature of the stomach. 
Blood-stained fluid was found in the pericardial sac and 
some streaky hemorrhages at least one inch in length were 
present on the upper surface of the diaphragm. i 

About one and a half inches along the inferior mesenteric 
artery a tear was discovered. At the origin of the artery 
from the aorta there appeared to be another tear, which 
was approximately half an inch in length and transverse 
in position. It is possible, but very unlikely, that these 
tears were made accidentally during the post-mortem 
examination. 

The uterus and adnexze were normal, the former reaching 
to just above the umbilicus. It contained a, battledore 
placenta and a female child, which presented cephalically. 


Case l1I.—The patient, who was a secundigravida and 
thirty-one years of age, was admitted to the Queen Victoria 
Maternity Hospital as an “emergency”. She had a history 
of occasional attacks of abdominal pain during the preceding 
two months, a severe attack accompanied by pain in the 
right shoulder having occurred on the night prior to her 
admission to hospital. 

When first examined the patient was found to be in a 
state of severe shock and pulseless, and her blood pressure 
was 60 millimetres of mercury, systolic, and 45 millimetres, 
diastolic. The uterus was tense and tender, and the fetal 
parts were difficult to palpate. There was no blood loss 
per vaginam. The hemoglobin value was 70%. 

The patient was treated for shock and when her con- 
dition had improved the membranes were artificially rup- 
tured. However, she again collapsed. A blood transfusion 
was given. She was delivered normally of a stillborn child 
and a‘manual removal of the placenta followed. Two hours 
later the hemoglobin value had fallen to 35% and death 
ensued. 

Autopsy. 

At autopsy it was found that the abdominal cavity was 
filled with blood. The origin of the hemorrhage could not be 
clearly defined, but it appeared to be from the region of the 
mesenteric and splenic veins. Examination of the uterine 
and pelvic organs revealed no abnormality. 

From the scantiness of the records available in this case 
it was impossible to glean more detail. 


Summary. 
1. Intraabdominal hemorrhage late in pregnancy is 
briefly discussed. 
2. The ease with which these cases are confused with 
concealed accidental hemorrhage is emphasized. 
3. Two cases of the condition are reported, death in one 
being due to rupture of the inferior mesenteric artery. 
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Reviews. 


EXPERIMENTAL PHYSIOLOGY. 





“EXPERIMENTAL PHYSIOLOGY FOR MEDICAL STUDENTS”, by D. T. 
Harris, H. P. Gilding and W. A. M. Smart, is a new edition 
of Harris’s “Experimental Physiology for Medical Students” 
and appears four years after the last edition.t It is con- 
siderably increased in scope, especially by the inclusion of 
material of biochemical and pharmacological character. Many 
good exercises are included in it and most important tech- 
niques are covered. With competent demonstration, a student 
working from this book would, on completion of the course, 
have a satisfactory knowledge of physiological techniques. 
The book, however, does not give any significant training in 
scientific method. By this we mean no importance is attached 
to any particular piece of evidence as validating any par- 
ticular hypothesis. Further, on the theoretical side the text 
is frequently scrappy; particularly where no practical work 
is included it is hard to see why such incomplete considera- 
tion is included in the book. An example will be found in 
the notes on Rh on page 38. Generally speaking, the book 
will provide a satisfactory manual from which experiments 
can be selected for any reasonably well equipped school. 





LUMBAR PUNCTURE 


“LUMBAR PUNCTURE AND SPINAL ANALGESIA”, by R. R. 
MacIntosh, is an excellent book of its type, and one that 
every graduate in medicine should read before attempting 
lumbar puncture.’ 

MacIntosh has adopted a rather unusual method of 
minimizing written description, preferring to explain his 
various points by numerous drawings, diagrams and photo- 
graphs which are excellently done, and which leave one in 
no doubt as to his meaning. He deals with the early 
history of lumbar puncture and gives, in some detail, the 
anatomy of the spinal column and intracranial contents, 
where they are related to lumbar puncture and to the 
circulation of the cerebro-spinal fluid. He deals in detail 
with sterilization, the technique of lumbar puncture and 
the post-lumbar puncture complications, and a chapter is 
set aside for the administration of spinal analgesia. He 
stresses the point that, although lumbar puncture is such 
a deceptively simple procedure, it should not be undertaken 
lightly, nor without a full knowledge of the anatomy 
involved, and of the hydrodynamics operating inside the 
cerebro-spinal fluid system. It can, if improperly performed, 
result in severe headache, or even in paralysis which may 
be permanent and, though rarely, in death. 

Any graduate who contemplates ' performing lumbar 
puncture should purchase this book. 





1“Experimental Physiology for Medical ‘Students’, by D. T. 
Harris, M.D., D.Sc., F.Inst.P., H. P. Gilding, M.A., M.D., and 
W. A. M. Smart, B.Sc., M.B., BS. ; Fifth Edition ; 1951. London: 
J. and A. Churchill, "Limited. 93” x 63”, pp. 313, with 266 
illustrations and plate in colour. Price: 21s. 

2“TLumbar Puncture and Spinal Analgesia’, by R. R. 
MacIntosh, M.A., D.M., F.R.C.S. (Edinburgh), D.A.; 1951. 
Edinbu rgh: E. and 8. Livingstone, Limited. 83%” x 53”, pp. 157, 
with iit illustrations, some in colour. Price: 21s. 


Books Received. 


[The mention of a book in this column does not imply that 
no review will appear in a subsequent issue.] 





“Clinical Tropical Medicine”, edited by R. B. H. Gradwohl, 
M.D., Luis Benitez Soto, M.D., and Oscar Felsenfeld, M.D. ; 
1951. St. Louis: The C. V. Mosby Company. Melbourne: W. 
Ramsay (Surgical) Proprietary, Limited. 10” x 7”, pp. 1670, 
with 473 illustrations and six colour plates. Price: £11 16s. 3d. 


There are fifty-seven authors. Special emphasis has been 
laid on climatic, nutritional and transmissible diseases. 


“EB cocierapeemnalography in Clinical Practice’, by Robert 4 
Schwab, M.D.; 1951. Philadelphia a London: W. 
Saunders Company. Melbourne: W. msay isurvicald 
Proprietary, Limited. 10” x 63”, pp. 206. with 106 figures. 
Price: 61s. 94d. 


The author’s purpose is “to discuss the uses and limita- 
tions of electroencephalography in the diagnosis and study 
of diseases of the nervous system”. 


“Clinical Heart Disease’, by Samuel A. Levine, M.D., 
F.A.C.P.; Fourth Edition; 1951. Philadelphia and London: 
W. B. Saunders Company. Melbourne: W. Ramsay (Surgical) 
Proprietary, Limited. 10” x 64”, pp. 570, with 192 figures. 
Price: 73s. 9d. . 


The author’s purpose is “to present in a simple form the 
important aspect of the diagnosis, prognosis and treatment 
of heart disease’. 


“A Syllabus of Laboratory Examinations in Clinical Diag- 
nosis: Critical Evaluation of Laboratory Procedures in the 
Study of the Patient’, edited by Thomas Hale Ham, B.S., 
M.D.; 1950. Cambridge, Massachusetts: Harvard University 
Press. 11” x 8%”, pp. 508, with three plates and some text 
figures. Price: 47s. 3d. 


The work of thirty-three contributors. 


“A Textbook of Medicine’, edited by Russell L. Cecil, M.D., 
Se.D., Robert F. Loeb, M.D., and associate editors Alexander B. 
Gutman, M.D., Walsh McDermott, M.D., and Harold G. Wolff, 
M.D.; Eighth Edition; 1951. Philadelphia and London: W. B. 
Saunders Company. Melbourne: W. Ramsay (Surgical) 
Proprietary, Limited. 10” x 74”, pp. 1658, with 204 illustrations, 
a few in colour. Price: £5 14s. 


This is the work of seventy contributors. 


“The Surgical Clinics of North America’; 1951. Philadelphia 
and London: W. B. Saunders Company. Melbourne: W. Ramsay 
(Surgical) Proprietary, Limited. New York Number. 9” x 6”, 
pp. 300, with 200 illustrations. Price: £7 5s. (cloth binding) 
and £6 (paper binding) per year. 


The volume consists of a symposium on _ orthopedic 
surgery, consisting of twenty-two contributed articles, 
together with an additional article on the surgical treat- 
ment of intractable plantar warts. 


“Diabetes Mellitus: Principles and Treatment’, by Garfield G. 
Dunean, M.D.; 1951. Philadelphia and London: W. B. Saunders 
Company. Melbourne: W. Ramsay (Surgical) Proprietary, 
Limited. 93” x 64”, pp. 310, with 32 illustrations and figures. 
Price: 54s. 94d. 


The author has tried to set out the principles in the 
understanding of, and in the treatment for diabetes mellitus, 
and to provide a practicable and simplified outline of 
therapy. 


“Handbook of Gynecology”, by Trevor L. S. Baynes, M.D. 
(London), F.R.C.S. (England), M.R.C.O.G.; 1951. London : 
Sylviro Publications, Limited. 73” x 5”, pp. 164.,. Price: 15s. 

Intended for those reading for qualifying and special 
examinations. 


“How I Cured My Duodenal Ulcer’, by John Parr; 1951. 
London: Michael Joseph. 8” x 54”, pp. 160. Price: 8s. 6d. 


The story of how a layman who for twenty years suffered 
from duodenal ulcer achieved a cure. 
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MEDICAL AUXILIARIES. 





THE success of medical treatment does not depend only 
on the skill and wisdom of the medical attendant and the 
willing cooperation of the patient. The auxiliary medical 
services often take a very important share. These services 
function both in hospital and in private practice and the 
benefit derived from them will depend on the type of man 
or woman engaged in them, on the type of training that 
has been received, on the general ethical standard adopted, 
and also on the way in which the services are overlooked 
and controlled. Voluntary associations exist in connexion 
with these auxiliaries and the members receive guidance 
and inspiration analogous to that experienced by members 
of the medical profession in the British Medical Associa- 
tion. In many of the auxiliaries a shortage of personnel 
exists and sometimes this is so pronounced that the 
general efficiency of medical investigational treatment is 
jeopardized. Readers will recall that only a month or two 
ago reference was made in these columns to the lack of 
recruits to the ranks of almoners. With the introduction 
of the National Health Service in Great Britain it became 
more necessary than ever that auxiliary medical services 
should be available and efficient. In May, 1949, the 
Ministry of Health and the Department of Health for 
Scotland set up a series of eight committees to consider 
the supply and demand, training and qualifications of 
certain medical auxiliaries employed in the National 
Health Service, and to make recommendations. The 
auxiliaries named were almoners, chiropodists, dietitians, 
medical laboratory technicians, occupational therapists, 
physiotherapists (including remedial gymnasts), radio- 
graphers and speech therapists. A report of the investiga- 
tions of these committees was presented to Parliament by 
the Minister of Health and the Secretary of State for 
Scotland in April, 1951.7 

Committees were set up for each of the auxiliaries 
mentioned and Mr. Zachary Cope, F.R.C.S., was chairman 
of all committees. In addition, Dr. G. A. Clark, repre- 





' Reports of the Committees on Medical Auxiliaries; Ministry 
of Health, Department of Health for Scotland; 1951. London: 
His Majesty’s Stationery Office. 10” x 6”, pp. 239. Price: 5s. 
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senting the Ministry of Health, and Mr. A. B. Taylor, 
representing the Department of Health for Scotland, sat 
on all committees. The following definition of a medical 
auxiliary was adopted for the purpose of the report: 
“Medical Auxiliaries are persons who assist medical prac- 
titioners (otherwise than as nurses) in the investigation 
and treatment of disease by virtue of some special skill 
acquired through a recognized course of training.” It is 
pointed out that all medical auxiliaries in the National 
Health Service have this in common—they work for the 
benefit of the patient under the direct or indirect super- 
vision of the doctor. The report consists of two parts. 
The first deals with matters which are common to all 
types of medical auxiliary service; the second is con 
cerned with the individual reports of the several com- 
mittees. It is not our present intention to discuss the 
report as a whole, but rather to draw attention to the 
salient features, particularly of the first part, which should 
be of interest to anyone concerned with medical auxiliary 
service in Australia. 

It is pointed out that the need for medical auxiliaries 
began to be felt just over fifty years ago. The year 1895 
saw such events as the discovery of X rays, the formation 
of the Society of Trained Masseurs, and the appointment 
of the first almoner in a London hospital. As bacteriology, 
immunology and biochemistry developed, the need for 
trained technicians and laboratories devoted to these sub- 
jects became clear. During the last twenty years there 
has been an enormous rise in the importance of medical 
auxiliaries. In the absence of any generally accepted or 
official scheme of training, groups of able and far-sighted 
auxiliaries formed their own professional associations and 
these associations started training courses, or tried to 
coordinate the content and standard of training courses 
already in existence. Professional associations have 
usually maintained a register of persons who have obtained 
a certificate or diploma of the association, and who comply 
with the ethical standards laid down by it. These 
registers, of course, have their limitations. There has 
been nothing to prevent any person, registered or 
unregistered, trained or untrained, from obtaining employ- 
ment under a public authority if the authority wished to 
employ him. There has been nothing to prevent any 
person whose name has been struck off the register of a 
professional association from being so employed. More 
than one association may maintain a register within one 
profession. It might be difficult for public authorities 
and others concerned to distinguish the qualified from the 
unqualified; the difficulty of intending students in these 
circumstances can well be imagined. Though the registers 
of the professional associations have been useful, they 
have been useful only to those who have been able to 
assess their reliability. This was the state of affairs 
when the British Medical Association took the initiative 
and set up an independent Board of Registration of 
Medical Auxiliaries. Discussions took place between the 
British Medical Association and the Society of Apothecaries 
of London, the Society of Radiographers, and the Chartered 
Society of Massage and Medical Gymnastics. The new 
Board was set up and incorporated under the Companies 
Act, in 1936. The essential object of this Board was to 
maintain and publish a register or registers of persons 
qualified in the opinion of the Board to practise medical 
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auxiliary work or any branch thereof. The qualifying 
bodies recognized by the Board were: The Association of 
Dispensing Opticians, The British Dietetic Association, 
The British Orthoptic Society, The Chartered Society of 
Physiotherapy, The College of Speech Therapy, The Society 
of Chiropodists, and The Society of Radiographers. The 
Chartered Society of Physiotherapy resigned from the 
Board in 1944. The author of the report points out that 
by its nature the Board suffers certain handicaps. It is 
a voluntary body, dependent for its existence on -other 
voluntary bodies and upon subscriptions voluntarily given. 
All the constituent professional associations do not insist 
that their members shall register with the Board. The 
Board’s registers therefore are little more than repro- 
ductions of the registers of the constituent professional 
associations with the omission of the names of those who 
do not apply for registration by the Board. The recom- 
mendation is that a statutory body should be set up under 
the egis of the Privy Council to perform certain functions 
in relation to medical auxiliaries qualified for employment 
in the National Health Service. This body should be 
called “The Council for the Medical Auxiliary Services 
in the National Health Service”. The functions of the 
Council, which should be generally defined by statute, 
should, we read, include the maintenance of registers of 
medical auxiliaries qualified for employment in the 
National Health Service. The Council should be required 
by statute to set up representative professional committees 
to furnish it with expert information, advice and assist- 
ance. It is thought that the professional committee should 
as a rule be concerned with a single medical auxiliary 
service. The Council and the professional committees 
should consist of medical, medical auxiliary, and other 
members; medical auxiliary members should be in a 
majority on the professional committees. It is recom- 
mended that the Council should consist of 21 members, 
but they need not be specified in this place. It is thought 
that the administrative expenses of the Council and pro- 
fessional committees arising from their general and super- 
visory activities should be met from National Health 
Service funds; the expense of maintaining registers should 
be met from fees. It is stated that the statutory body will 
providé continuing machinery for several purposes. The 
maintenance of statutory registers of persons qualified for 
employment as medical auxiliaries has already been men- 
tioned. Other functions would include registration and 
recognition of schools, courses and examinations; the 
recognition of additional types of medical auxiliary as 
they might be required; the keeping under review of the 
relation of supply to demand over the whole range of 
medical auxiliary service and the giving of advice on a 
balanced programme of recruitment from year to year; 
the provision for consultation on the coordination of 
training whenever this seemed appropriate and desirable; 
the ensuring that the training in medical auxiliary services 
keeps pace with advances in medical thought and practice; 
and the giving of advice when necessary in regard to the 
demarcation of functions between one type of medical 
auxiliary and another. 

This suggested legislation seems to show the inevitable 
trend of events when a national health service has been 
instituted. Of fundamental importance is the continuance 
of a supply of young men and women who are to undergo 


training. This need must be very real in Great Britain 
in the presence of a national health service. It is a need 
which is felt in Australia nowadays under existing 
circumstances. There is at the present time a scarcity of 
trainees in the work of the medical auxiliary as well as 
in some professional specialties and in trades. . Intimately 
bound up with recruitment is the question of salaries. The 
time has long passed when men and women should be 
asked to accept inadequate payment because they have a 
sense of vocation and are really interested in the work of 
their choice. Even if this was granted, understaffing 
would be bound to occur and it would be obviously unjust 
to underpay those with a sense of vocation and to give 
adequate payment to those who did not manifest this 
characteristic. What is lacking among so many young 
men and women of today is a sense of the dignity of work. 
A youth who leaves school is often content to find casual 
employment where he will be well paid for unskilled work; 
he is not willing to apprentice himself to a trade or to 
undertake training in the work of one of the medical 
auxiliaries or some such occupation. It would be well if 
all boys and girls nearing the school leaving age could 
have presented to them a reasoned statement of occupa- 
tions which they might follow. In departmental schools 
in most of the Australian States help is given to the 
youths leaving school. What are known as careers officers 
consider the capabilities of each child in the light of 
observations made over the years on his or her capabilities. 
From what can be gathered, this kind of aptitude testing 
and guidance is not always given in non-departmental 
schools. It would be well if the claims of the medical 
auxiliaries could be brought to the attention of such 
persons as careers officers and other counsellors of the 
young. It is possible that there are. not enough boys and 
girls to fill all the vacancies in every sphere, but as 
equable a distribution as possible should be the aim. If 
this “Cope Report’, as it is called, turns the attention of 
people in Australia to the need for recruitment in what 
are called medical auxiliaries and in similar spheres, it 
will have performed a useful function. 


<i 
ime coal 


Current Comment. 


“UNILATERAL” BREATHING. 











BREATHING is a unique muscular act, for it is involun- 
tary, yet to a great extent under voluntary control. Its 
mechanism has not always been rationally treated by 
those who have sought by exercise to improve faulty 
breathing; indeed this aspect of physical exercise has too 
often been entrusted to those who place their faith only 
in the illusion of a distended tape measure. The same 
might be said of an even more important item of physical 
culture, the attainment and maintenance of good posture. 
The more enlightened cultivation of the art of correct 
breathing we owe to physiotherapists and practical 
physiologists, and in particular to the surgical staffs of 
clinics dealing with thoracic disease. An article has 
recently been published by Emil Rothstein and Robert 
Strzelezyk which comes from the services for tuberculosis 
and for physical medicine rehabilitation in Wood, 
Wisconsin. This begins by pointing out that only a 
moderate amount of training will enable an individual to 
control the respiratory movements so that one side of the 
chest is held relatively still while the other makes effective 





1 Annals of Internal Medicine, February, 1951. 
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respiratory movements. The authors remark that this 
“unilateral” breathing and segmental breathing are well- 
known phenomena used in the after-treatment of patients 
who have had operations on the lungs, or on the chest wall, 
or who have suffered injury, or who require help in the 
reexpansion of the lung after pneumothorax. This study 
was designed to show what actual lung movement accom- 
panies modified movement of the chest wall, and what 
degree of ventilation is accomplished. The method used 
was to carry out bronchospirometric observations of 
patients who had been trained in unilateral breathing 
while breathing normally and with one side only. Three 
patients who were under treatment by pneumothorax were 
also trained in unilateral breathing, and were studied by 
the fluoroscope and by intrapleural manometric readings. 
The method of training was by personal tuition, the patient 
first being allowed to control by hand pressure the side of 
his chest which he wished to immobilize. Nearly halt 
the men so trained developed excellent control, though 
this was naturally less in the upper part of the 
chest. Fluoroscopy showed that the movements of the 
hemi-diaphragms could not be differentiated, but a very 
definite difference in the movements of the chest wall on 
each side was readily apparent. The appearance of the 
lungs did not suggest any difference in aeration. Broncho- 
spirometry was performed on eight patients who were 
about to have thoracoplasty or resection of the lung per- 
formed. Careful examination did not reveal any inter- 
ference with respiration by the use of the catheter for 
the test. Only the uninvolved side was used for the 
demonstration of differentiated breathing. These tests 
did not disclose any spirometric evidence of unilaterai 
breathing in the pulmonary sense. Observations of the 
patients with pneumothorax likewise showed no evidence 
of any significant difference in lung ventilation, as judged 
by fluoroscopy and estimation of intrapleural pressures. 

Thus there appears to be no difference between the 
ventilation of both lungs when the thoracic movements 
are controlled on one side or the other. The authors 
suggest that the reasons for this are the failure to 
immobilize the diaphragm leaflet on the controlled side, 
and the occurrence of mediastinal shift, which helps to 
equalize the expansion of the lungs. Perhaps these results 
are just what might be expected from consideration of the 
anatomy of the parts affected, but it does not follow that 
these exercises are not of value. The authors also point 
out that they have not studied the effect of such exercises 
on restrictive lesions of the pleura. Whatever future 
researches into this subject may show, it must surely be 
admitted that it is to the advantage of a patient with 
affections which may somewhat curb ideal full ventilation 
to learn a correct method of breathing, and to have a well- 
exercised and healthy muscular mechanism. 





THE TOXIC EFFECTS OF ANTIHISTAMINE DRUGS. 





THE antihistamine drugs are well established in use. 
Their therapeutic value is accepted in certain well-defined 
aspects of allergy and asserted, though with less justifica- 
tion and decreasing enthusiasm, in broader fields. 
Fortunately they do not seem to have captured the public 
imagination in Australia as they have in the United States, 
where, according to an editorial statement,’ the total 
value of sales in 1950 was expected to reach $100,000,000. 
Nevertheless they are widely consumed, both with and 
without medical supervision, and their toxic effects need 
to be known and understood. A valuable communication 
on the subject has been prepared by J. B. Wyngaarden 
and M. H. Seevers* and merits wide study. It refers 
less to the well-known minor side reactions than to the 
toxic and often fatal effects caused by excessive dosage 
and particularly to the susceptibility of children to the 
convulsant action of these drugs. The common side 
reactions are not minimized and attention is drawn to 





1The Journal of the American Medical Association, February 
25, 1950. 
2Ibidem, February 3, 1951. 


recent reports, for example, of impairment of mental 
processes of all ten subjects of one study while taking the 
drugs, and of toxic effects of “Benadryl!” sufficient to make 
the piloting of aircraft dangerous, according to a Navy 
report. However, the aim of the present, paper is to call 
attention to the more serious and, fortunately, far less 
common reactions which have resulted from idiosyncrasy 
or from overdosage. Wyngaarden and Seevers have col- 
lected reports of nine cases of fatal reaction from the 
literature and add two previously unreported. Wight of 
the patients in this group were children under the age of 
two years. The most striking feature is the susceptibility 
of children to the convulsive properties of those com- 
pounds which produce stimulating effects, and the 
mortality rate in infants in whom convulsions develop is 
very high. The characteristic response of adults is as a 
rule quite different; convulsions have occurred, but much 
more commonly adults tend to develop central nervous 
system depression, which may end fatally. Agranulocytosis 
is another serious development; it has been reported nine 
times, with one death. A variety of other effects have 
been noted, and Wyngaarden and Seever have grouped 
them into a table. They point out that it does not neces- 
sarily follow that the propensity to cause serious or fatal 
reactions is equally inherent in all compounds of the 
series merely because in the present inquiry they have 
been treated as a group. However, the type of toxicity 
encountered with all is similar, and the differences 
observed may be in part artifactual. Experience, they go 
on to state, does allow the assumption that several anti- 
histamine agents are capable of causing convulsive deaths 
in children, and judging from experimental data, it may 
be expected that other such agents will be equally capable 
of producing such reactions under similar circumstances. 

Treatment of patients suffering from serious reactions 
to antihistaminic drugs is at present entirely symptomatic. 
A specific antidote is lacking. The use of histamine is not 
indicated, since the toxic effects of antihistamine drugs 
are in no way related to their antihistamine activity per 
se. The suggestion is made that the use of neostigmine 
will bear evaluation in cases in which the reactions 
resemble atropine intoxication. The treatment of 
agranulocytosis will be the same as when it occurs from 
any other cause. After acute overdosage of antihistamine 
drugs, immediate gastric lavage is indicated, but the 
administration of such emetic drugs as apomorphine is 
to be avoided because of secondary respiratory depression. 
For convulsive reactions the short-acting barbiturates in 
repeated small doses may be helpful. The administra- 
tion of ether may be indicated, and this warrants further 
evaluation, particularly since respiratory depression is 
less with ether than with barbiturates: It seems better 
to avoid long-acting barbiturates and narcotics because 
of the summation of late respiratory depressant effects. 
However, it is suggested, the somewhat specific anti- 
convulsant effect of phenobarbital may be useful. During 
the depressant phase stimulants should be used, primarily 
to aid respiration; caffeine, ephedrine and probably 
amphetamine are regarded as most useful, as well as 
oxygen and artificial respiration when needed. Most 
important, with the increasing use of the antihistamine 
drugs, is the general appreciation that toxic reactions can 
occur, especially with careless use. and excessive dosage. 
Susceptible patients and those with illnesses such as 
epilepsy and myocardial disease, which may predispose 
them to untoward reactions, should be given these drugs 
cautiously. Children should be given them only under 
medical supervision, and excessive intake should be 
rigorously avoided. Ideally, patients having these agents 
continually should have hematological checks made 
periodically during their early experience with them. 
Wyngaarden and Seevers rightly assert that medical 
supervision of the dispensing of these agents is desirable, 
in preference to the open traffic that exists in most places. 
In the absence of this—and open traffic seems likely to 
continue—education of the medical profession and of the 
general public on the subject should be of value. 
Wyngaarden and Seevers’s paper is important, and it is 
to be hoped that it will be widely read. 








160 THE MEDICAL JOURNAL OF AUSTRALIA 





AUGUST 4, 1951 





Abstracts from Medical 
Literature. 





OPHTHALMOLOGY. 





Ocular Effects of Tetraethyl 
Ammonium Chloride. 


ARNOLD P. Drucker et alii (American 
Journal of Ophthalmology, October, 
1950) have investigated the effect upon 
the eyes of tetraethyl ammonium 
chloride, a drug which has sympathetic 
and parasympathetic ganglionic block- 
ing actions. The drug was used on seven 
healthy males, the dosage being 500 
milligrammes given intravenously over 
a four-minute period. Tonometry 
revealed a rapid and profound drop in 
intraocular pressure, which returned 
gradually to the pre-injection level in 
forty to sixty minutes. A maximum 
reduction occurred ten minutes after 
the start of the injection. The pupils 
dilated to a mid-position with some 
anisocoria. The pupillary response to 
light was slight and sluggish, and 
reaction to accommodation was tem- 
porarily iost. The near point of accom- 
modation receded to beyond 20 feet in 
approximately eight to ten minutes 
from the commencement of the injec- 
tion and remained so for a further eight 
to ten minutes. Miosis induced by pilo- 
carpine was unaffected, whereas that 
induced by eserine and “D.F.P.” was 
temporarily reduced. 


Pseudoglaucoma. 


Howarp A. BLAzAR and HaroLp G. 
ScHEIE (Archives of Ophthalmology, 
October, 1950) give an historical review 
of pseudoglaucoma. They state that a 
rare cause of pseudoglaucoma is a 
tumour arising near the optic chiasm. 
Five cases have been described in the 
literature, and the authors present a 
case. Congenital anomalies of the disk 
may simulate glaucomatous cupping 
and be associated with visual field 
changes. Syphilitic optic nerve atrophy 
may produce cupped disks and visual 
field changes resembling those found in 
typical glaucoma. Sclerosis of the 
carotid avteries is considered by many 
to be the commonest cause of pseudo- 
glaucoma. The authors present four 
cases of pseudoglaucoma due to pitui- 
tary tumour, syphilitic optic atrophy, 
congenital anomaly and calcification of 
the internal carotid artery. They state 
that prognosis varies with the cause. 
When the condition is due to tumour 
the outlook depends on the biological 
nature of the tumour. There is a slow 
progression of visual loss in cases due 
to internal carotid calcification. The 
course of the disease is not influenced 
by medical or surgical measures, and 
conservative measures are advised. 


Ocular Hypertension Induced by 
Air in the Anterior Chamber. 


Haro.tp G. SCHEIE and WILLIAM FRAYER 
(Archives of Ophthalmology, November, 
1950) have shown that air injected into 
the anterior chamber of man and certain 
experimental animals can induce rapid 
increases in ocular tension. The eleva- 
tion in tension is caused by obstruction 
to the flow of aqueous from the pos- 
terior to the anterior chamber as a 
result of a valve-like action between the 
posterior surface of the air bubble and 
the anterior surface of the iris. As 


aqueous accumulates in the posterior 
chamber, the root of the iris is pushed 
forward, presenting the appearance of 
an iris bombé, and the ocular tension 
begins to rise. As more aqueous is 
formed and the tension increases, the 
periphery of the iris is forced anteriorly 
and a fold of iris tissue forms and 
insinuates itself between the corneo- 
scleral wall and the air bubble. The 
pupillary border of the iris is simul- 
taneously pulled peripherally and, in 
experimental animals, is eventually dis- 
placed around the edge of the air bubble 
until the valve-like mechanism is lost. 
From their experiments the authors 
conclude that it is dangerous to inject 
air into a tightly sealed anterior 
chamber, such as that which follows 
cyclodialysis and goniotomy. If air is 
injected into the anterior chamber the 
pupil should be widely dilated. In opera- 
tions in which it is desirable to prevent 
post-operative synechiz, saline solution 
should be used in preference to air, for 
even though it is retained for a shorter 
time it appears to be adequate. 


Pathological Aspects of Retro- 
lental Fibroplasia. 


EUGENE WOLFF (American Journal of 
Ophthalmology, November, 1950) com- 
pares and contrasts three conditions: 
remains of the posterior vascular sheath 
or hyperplasia of the primary vitreous, 
the usual type of pseudoglioma, and 
retrolental fibroplasia. He states that 
in hyperplasia of the primary vitreous 
there is a pyramidal mass at the back 
of the lens. It consists of connective 
tissue, cells and fibres and contains a 
varying number of vessels. Running 
forward into the apex is usually the 
remnants of the hyaloid artery. The 
lens itself, at first clear, becomes 
opaque. The retina is not detached, the 
condition is present at birth, and it is 
usually unilateral. In the usual type 
of pseudoglioma which follows meta- 
static uveitis, the anterior part of the 
eye is usually normal. In the posterior 


.portion the retina is detached. The 


retina is thickened and much altered. 
The funnel formed by the detached 
retina is filled by vascularized connec- 
tive tissue, and blood vessels can be 
seen to pass from the detached retina 
into the central strand. This central 
connective tissue reaches to the back 
of the lens and is continuous with the 
cyclitic membrane, which is always 
present. The cyclitic membrane usually 
consists of vascularized connective 
tissue, into which the clear and pig- 
mented cells of the pars plana of the 
ciliary body have proliferated. The 
cyclitic membrane is situated in the 
anterior angle between the detached 
retina and pars plana. In the posterior 
angle between the detached retina and 
pigment epithelium a vascularized pig- 
mented mass often grows backward 
from the junction of the ciliary body 
and the chorioid at the ora serrata and 
may be called a retroretinal cyclitic 
membrane. The subretinal space is 
filled with a coagulated mass speckled 
with cholesterin crystals and usually 
contains desquamated degenerating pig- 
ment epithelial cells and fatty granular 
cells. Superficially, a section from a 
case of retrolental fibroplasia resembles 
that from a pseudoglioma. There is 
complete detachment of the retina with 
a stalk posteriorly and a_ folded 
thickened retina anteriorly. There may 
be a vascularized membrane behind the 
lens. The membrane consists of vessels, 


which are usually capillary, and connec- 
tive tissue fibres, which are exceedingly 
fine; the author is of the opinion that 
this is a cyclitic membrane, formed as 
a result of mild iridocyclitis consequent 
upon retinal detachment which has 
occurred due to faulty union between 
clear and pigment cells of the pars 
plana. The author’s conception of retro- 
lental fibroplasia is that a “noxious 


“stimulus” reaches the embryo in the 


first few months of intrauterine life. 
Its effect on the eye is primarily on the 
retina, which remains now attached in 
part or as a whole. Fluid collects under 
the retina and a real detachment is 
produced which’ gradually becomes 
total. This may give rise to mild 
uveitis, which is responsible for the 
retrolental membrane and _ posterior 
synechiz, when these are present. 


Retrolental Fibroplasia. 


ALGERNON B. REESE AND FREDERICK C. 
Biopi (American Journal. of Ophthal- 
mology, January, 1951) review the 
pathology and treatment of retrolental 
fibroplasia. They state that the con- 
dition is to be differentiated from 
persistent hyperplastic vitreous and 
retinal dysplasia. The former condition 
is unilateral, and the involved eye is 
often smaller than its fellow. The 
latter condition is always bilateral, and 
the eyes usually show some degree of 
microphthalmos. The fibrous tissue 
behind the lens appears to be persis- 
tent primary vitreous. The affected 
infants have malformation elsewhere 
in the body. Retrolental fibroplasia 
affects primarily premature infants of 
low birth weight; about 2% of cases 
occur in full-term infants. The disease 
has an acute or active phase which 
subsides at about three months and 
a cicatricial stage. The lesion is 
bilateral. The acute phase is first 
recognized clinically between the third 
and fifth weeks of life and is charac- 
terized by dilatation of the retinal ves- 
sels, hemorrhage, and neovasculariza- 
tion over the surface of the retina and 
in the vitreous transudation. When 
the disease reaches the stage of dilata- 
tion of retinal vessels and hemorrhage, 
a high percentage of cases show spon- 
taneous regression; later spontaneous 
regression is rare. Dilatation of vessels 
and hemorrhages are seen over the 
entire fundus, whereas the transudation 
and neovascularization are first noted 
in the extreme periphery of the fundus. 
In the usual form of the disease the 
entire pupillary area is obstructed by 
opaque tissue at the back of the lens. 
In the periphery of this opaque tissue 
dentate processes can be seen. The 
anterior chamber is shallow, so that 
iris and lens may touch the cornea and 
produce corneal opacities. In less 
severe cases the disease manifests 
itself as a retinal fold which extends 
from the disk to the opaque tissue far 
in the periphery of the fundus. In 
still milder cases there may be opaque 
tissue in the extreme periphery of the 
fundus. Malformation of the disk and 
opaque tissue around it are sometimes 
noted. In the cicatricial stage of the 
disease enophthalmos with sinking of 
the septum orbitale is common. Skin 
hemangiomata are more prevalent in 
premature than in. full-term infants 
and appear to be especially prevalent 
in infants with retrolental fibroplasia. 
The authors are of the opinion that 
retrolental fibroplasia represents the 
eye manifestation of a generalized con- 
genital angioplastic process, occurring 
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chiefly in the region of the head in 
some. premature infants with low birth 
weight. In the acute stage the con- 
dition has been treated with vitamin 
E, but this form of therapy has now 
been abandoned. At present the authors 
are treating affected infants with 
ACTH, the dosage being 20 to 25 milli- 
grammes given daily for fourteen days. 
Only when there are signs of definite 
and rapid progression, such as retinal 
edema or retinal detachment, is treat- 
ment begun. Dilatation and tortuosity 
of retinal vessels with fundus hemor- 
rhages are not sufficient indications 
for starting ACTH therapy, in view of 
the high percentage of spontaneous 
regressions in this stage of the disease. 


The Pterygium. 


JOHN Harry KING (Archives of Oph- 
thalmology, December, 1950) reviews 
the techniques which have been used 
for the treatment of pterygium. He 
summarizes the various modes of treat- 
ment as follows: transplantation, ex- 
cision, excision and movable flap repair, 
“bare sclera” methods, grafting and 
irradiation. He states that the popular 
McReynolds transplant has the highest 
recurrence rate, some authors listing 
the recurrence rates as high as 75%. 
He regards one of the “bare sclera” 
methods, with total removal of the 
abnormal subconjunctival tissues, as 
the soundest procedure. The use of 
vasoconstrictor ophthalmic solution for 
several months is advised, and if pos- 
sible the patient should avoid the con- 
ditions which previously served as 
exciting causes. 


OTO-RHINO-LARYNGOLOGY. 


Radiotherapy in Cancer of the 
Larynx. 


V. E. Necus (The Journal of Laryn- 
gology and Otology, December, 1950) 
discusses intrinsic laryngeal cancer. 
He states that it is necessary, rather 
than to discuss radiotherapy alone, to 
compare that method with surgery in 
order to arrive at useful conclusions. 
Three methods of irradiation are inter- 
stitial irradiation with radium needles, 
deep X-ray therapy, and application of 
teleradium or radium bomb. The 
advantages of interstitial irradiation 
are the shortness of treatment and the 
slight local reaction. The tumour dose 
is high. Reaction in cartilages may 
be prevented by removal of the thyreoid 
ala and part of the cricoid. The ex- 
treme posterior extremity of the cord 
is too far from the surface to be 
irradiated adequately by this method. 
Deep X-ray therapy gives rise to con- 
siderable disturbance, which is often 
very distressing, and there is some 
danger of intractable perichondritis. 
Teleradium application is a disturbing 
procedure and is a restricted method 
requiring the greatest degree of 
efficiency and most exacting conditions. 
In regard to the surgical operations, 
removal of one vocal cord by laryngo- 
fissure is practically without pain or 
disturbance of health, and convales- 
cence is short. Laryngectomy is not 
an upsetting or painful operation, and 
healing is usually secure in ten days. 
Failures of radiotherapy entail greater 
suffering than those following opera- 
tion, especially in the treatment of 
extensive growth where the area 
irradiated is wide. As to prognosis, in 


limited cases the outlook is about equal 
between operation and radiotherapy. In 
advanced and widespread disease the 
advantage is on the side of operation. 
Recurrence after interstitial irradia- 
tion or after limited operations allows 
laryngectomy to be performed. If a 
growth recurs after deep X-ray or 
teleradium therapy a further course 
will be ineffective and laryngectemy 
must be considered. The operation is 
more difficult to perform, and breaking 
down of the wound is liable to occur. 
There is value in information on the 
type of cell present. Certain cases of 
hyperkeratosis with cells breaking 
through the basement membrane are 
considered to be precancerous and 
unsuitable for external irradiation, as 
very large dosage is needed to destroy 
the heaped ‘up keratotic masses of 
epithelial cells so that damage to 
normal tissues is likely. The wisest 
plan in these cases appears to be 
surgical removal by laryngo-fissure 
when a good voice is not essential, or 
interstitial irradiation for such persons 
as actors, singers et cetera. At the 
other end of cell classification, the 
finding of anaplastic cells of Broder’s 
Group IV or even Group III suggests 
the likelihood of recurrence after 
limited or even radical surgery, and 
gives an indication that teleradiation 
is required, not only to arrest the 
primary growth, but also to deal with 
any cells in the lymphatics or glands. 
From the clinical point of view, fixation 
of the vocal cord or. subglottic invasion 
should call for _ radical operation, 
although in some cases a satisfactory 
and lasting effect may be obtained with 
the radium beam. Limited chordal 
cancer arising on the anterior mem- 
branous part of the vocal cord, 
especially if of low type of malignancy, 
may be cured by various methods. For 
the best guarantee of cure and no 
danger of unpleasant after-results ex- 
cept a husky voice, removal of the 
vocal cord is recommended. When a 
good voice is’ essential interstitial 
irradiation is advised, or -in_ the 
relatively young with growths of a 
more active type teleradiation is to be 
chosen. Extensive chordal growths, if 
without fixation and if well differenti- 
ated, are best treated with interstitial 
radium therapy. Growths involving 
the anterior parts of both vocal cords 
may respond well to teleradiation. For 
keratinized growths in this region or 
for cases with pronounced calcification 
of the cartilages, anterior hemilaryn- 
gectomy may be chosen. Growths with 
wide subglottic extension or with fixa- 
tion of a vocal fold require radical 
operation by laryngectomy, together 
with block dissection of cervical glands 
when indicated. The combination of 
operation and irradiation is irrational, 
since in simple cases cure is effected by 
either surgery or irradiation, while for 
the more extensive radical surgery may 
encompass the involved area. It is 
impracticable to irradiate the whole 
neck sufficiently to give a lethal dose to 
every cell which may be present. 


Relief of Bilateral Vocal Cord 
Paralysis. 


A. Retut (The Journal of Laryn- 
gology and Otology, October, 1950) con- 
tends that there is a dual innervation 
of the muscles of the larynx, and that 
when the recurrent nerve is injured the 
motor fibres of the superior laryngeal 
nerve produce a tonic contraction of 
the adductor muscles and eventually 
the fibres shrink in this contracted 
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position. He describes a surgical pro- 
cedure aimed at extirpation of the 
adductor musculature. Under local 
anesthesia laryngofissure is performed. 
Through an_ intralaryngeal incision, 
which begins behind the tip of the 
arytenoid, runs down along its 
posterior border and then curves 
around the arytenoid base and along 
underneath the vocal cord, the ary- 
tenoid and the muscles passing to it 
are exposed. The musculus trans- 
versus interarytenoidus is removed, 
care being taken to avoid injury of 
the hypopharyngeal mucosa behind it. 
The musculus lateralis and musculus 
externus are likewise radically ex- 
tirpated from under the cord, together 
with tat and connective tissue as far 
outwards as the thyreoid cartilage. In 
this manner a recess is made into 
which the vocal cord is subsequently 
embedded. The operation may be per- 
formed bilaterally should both sides 
be paralysed and ae wide glottic 
aperture be aimed at. A tracheotomy 
is performed, and the laryngeal cavity 
is packed for four to six days. After 
this, special dilators, which are able to 
be attached to the tracheotomy tube, 
are employed for two or three’ weeks. 
Then the cord of the operated side is 
fixed in the most extreme lateral 
position. Sound production can be 
effected by means of the false cords 
alone, the voice growing in strength as 
appropriate muscles become _ streng- 
thened during post-operative treatment 


Attic Suppuration. 


A. TUMARKIN (The Journal of 
Laryngology and Otology, October, 
1950) states that in a non-pneumatized 
mastoid, chronic enclosed osteitis may 
occur leading to inflammation in the 
pavement epithelium which lines the 
ossicles, attic and air cells, so that a 
condition termed cholesteatosis ensues 
in the parts. The incus with its fine 
anatomical connexions and meagre 
blood supply is likely to undergo 
anemic necrosis. Trauma may lead 
to attacks of otorrhcea. Where there 
is a pneumatized mastoid process, the 
whole tubo-tympano-mastoid tract is 
involved. In some of these cases the 
drum may be amber ovr olive in colour 
or simply lack lustre. There may be 
latent mastoiditis, in which the exudate 
formed in the mastoid can escape only 
via the Eustachian tube by passing 
over the external semicircular canal 
and past the incus. The aims of an 
operation in these conditions must be 
(i) to explore and exenterate diseased 
mastoid cells, (ii) to drain the epi- 
tympanum, (iii) to segregate’ the 
epitympanum from the general mastoid 
cavity, and (iv) not to disturb the 
ossicular chain more than is essential. 
With a permeatal approach, a flap 
similar: to a fenestration flap is dis- 
sected off the postero-superior meatal 
wall, and this is then turned down- 
wards and forwards. The surgeon is 
thus led directly to the outer attic 
wall and notch of Rivinus. Small semi- 
lunes of bone are now removed upwards 
and backwards towards the mastoid 
antrum, care being taken to avoid 
injury or displacement of the incus 
until the ossicles are uncovered suf- 
ficiently to allow their viability and 
functional usefulness to be determined. 
A diseased incus and malleus head may 
have to be removed. At completion of 
the bony exenteration the flap is 
turned upwards and inwards, the 
tympanum being closed off from the 
remainder of the operation cavity. 








162 


Congresses. 


THE AUSTRALIAN AND NEW ZEALAND ASSOCIATION 
FOR THE ADVANCEMENT OF SCIENCE. 


THE twenty-eighth meeting cf the Australian and New 
Zealand Association for the Advancement of Science was 
held at Brisbane from May 23 to 30, 1951, under the 
presidency of Professor Sir Kerr Grant, Professor Emeritus 
of Physics in the University of Adelaide. 


Commonwealth Jubilee Celebrations. 


The meeting was part of the Queensland programme of 
the jubilee celebrations of the Commonwealth of Australia. 
A delegation of overseas scientists attended the meeting as 
guests of the Commonwealth. The delegates were: Professor 
E. D. Adrian, President of the Royal Society of London, and 
Professor of Physiology at Cambridge; Dr. L. E. Howlett, 
Co-Director of the Division of Physics, National Research 
Council of Canada; Dr. E. G. Malherbe, Director of the 
University of Natal, Pietermaritzburg, South Africa; Dr. 


Gibert Archey, Director of the Auckland Museum, New. 


Zealand; Dr. Bashir Ahmad, Director of the Institute of 
Chemistry, University of Punjab, Pakistan; and Dr. Hora, 
of the Indian Science Council, Calcutta, India. 


UNESCO Delegates. 


Six overseas scientists attended the meeting as delegates 
of the United Nations Educational, Scientific and Cultural 
Organization. They were: Dr. E. B. Ford, Department of 
Zoology and Comparative Anatomy, Oxford University: 
Professor C. H. Waddington, Institute of Animal Genetics, 
University of Edinburgh; Dr. G. G. Simpson, Chairman of 
the Natural History Museum, New York; Professor T. 
Dobzhansky, Department of Zoology, Columbia University. 
New York; Professor M. J. Sirks, President of the Inter- 
national Union of Biological Sciences, Genetisch Institut der 
Rijks-Universiteit, Groningen, Netherlands; and Professor 
Bernhard Reinsch, Department of Zoology, University of 
Westphalia, Munster, Germany. 


The Sections. 

The sections represented were: A, Astronomy, Mathe- 
matics, Physics and Optometry; B, Chemistry; C, Geology; 
D, Zoology; E, History; F, Anthropology; G, Economics, 
Statistics and Social Science; H, Engineering and Architec- 


ture; J, Education, Psychology and Philosophy; K, 
Agriculture and Forestry; L, Veterinary Science; M, 
Botany; N, Physiology; O, Pharmaceutical Science; P, 
Geography. The original plan of the congress included 


Section I (Medical Science and National Health), as usual, 
but in the final programme it was stated that owing to the 
recent holding of a medical congress in Brisbane, it had 
been decided that Section I should be omitted from the 
organization of the twenty-eighth meeting and that its 
papers should be included in the programme of Section N. 


General Council Meeting. 


At a general council meeting held at the University of 
Queensland, St. Lucia, on Wednesday, May 238, Dr. A. B. 
WaLkom, the retiring president, welcomed the scientists 
who had come to the congress as guests of the Common- 
wealth Government and the delegates of the United Nations 
Educational, Scientific and Cultural Organization. Messages 
of greeting were presented by Professor E. D. Adrian on 
behalf of the Royal Society of London, by Dr. E. G. Malherbe 
on behalf of the South African Association for the Advance- 
ment of Science, by Dr. G. Archey on behalf of the Royal 
Society of New Zealand, by Professor B. Rensch on behalf 
of the UNESCO delegates, by Professor M. J. Sirks on behalf 
of the botanists of the Netherlands, and by Dr. L. E. Howlett 
on behalf of the Canadian National Research Council and 
the Royal Society of Canada. 

The report of the Honorary General Secretary was received 
and adopted. The Honorary General Treasurer tabled the 
balance sheets for the two years ending June 30, 1950, and 
spoke briefly about the financial position of the association. 
The report of the Australian National Research Council was 
received. 

Dr. A. B. Walkom proposed and Professor T. Y. Hytten 
seconded a motion that Sir Douglas Copland, Vice- 
Chancellor of the Australian National University, Canberra, 
be elected president for the twenty-ninth meeting to succeed 
Sir Kerr Grant. There were no other nominations and the 
motion was carried unanimously. The Honorary General 
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Secretary reported that he had received requests that the 
question of extending the association to include New 
Guinea, some Pacific islands and perhaps part of Malaya be 
considered. After some discussion, the matter was referred 
to the next meeting of the association. 


Reception of Delegates. 


His Excettency Sir JOHN Laverack, Governor of Queens- 
land, received a representative group of delegates at a 
late afternoon party at Government House on Tuesday, 
May 29. The presidential reception was held at the 
University of Queensland, St. Lucia, on May 23. A repre- 
sentative group of interstate and overseas delegates was 
entertained by the Government of Queensland at a late 
afternoon party on May 24. On May 28 members of congress 
enjoyed a river trip to Lone Pine as guests of the Queens- 
land Government. An afternoon reception for women mem- 
bers of congress and wives of delegates was given on 
Thursday, May 24, by three Brisbane women’s organizations: 
the Lyceum Club, the Queensland Women Graduates’ 


Association and the University Wives’ Association. 
Excursions. 
Many excursions of ‘scientific, industrial or general 


interest were arranged for delegates. These included visits 
to the rain forests of Tambourine Mountain and Mount 
Glorious, to the tropical fruit-growing country of Redland 
Bay and Nambour, to Mount Lindsay, to the Fassifern 
Valley, the Darling Downs, the Somerset Dam and the 
Fisheries Laboratories at Dunwich on Stradbroke Island. 
Longer excursions included trips to Binna Burra and the 
Lamington Plateau, to Rockhampton, to Pialba, to Mount 
Isa and to Heron Island. A party of delegates from Section 
F visited. Cherbourg Aboriginal Settlement as guests of the 
Minister for Health and Home Affairs of Queensland. 


Public Discussions. 


On the evening of May 29, in the Teachers’ Conference 
Hall, a discussion on “The Possible Development of Rural 
Production in Australia’ was led by Mr. A. F. BELL and 
Proressor G. W. LEEPER. Mr. Bell, who is under secretary 
of the Queensland Agriculture Department and deputy chair- 
man of the Queensland Bureau of Investigation, said that 
the two chief causes of the drift from the outback were 
lack of schooling for children and loneliness. The only 
education available to the children of the pastoral worker 
was that of the correspondence school. Wonderful though 
that system was, it had obvious limitations, and many 
people felt that they owed it to their growing children to 
take them to towns or cities to obtain advanced or technical 
education. Solution of that problem would go a long way 
towards meeting the need for manpower. Adequate all- 
weather roads would do much to remove loneliness. The 
provision of such roads through Northern Australia was 
possible only if they were accepted as a national under- 
taking. An extension of the Queensland railway system 
into the Northern Territory would undoubtedly lead to 
increased land development and beef production. Similarly 
a line from Wyndham to the western part of the Northern 
Territory, as advocated in the Payne-Fletcher Report, would 
stimulate development there. Leaders in the _ pastoral 
industry had said that with adequate men, materials and 
transport, cattle production, even with existing methods, 
could be doubled and wool output markedly increased by 
the reduction of sheep mortality. The search for tropical 
pasture legumes and the determination of conditions for 
their growth should be intensified. The emptiness and 
primitive stage of development which characterized the 
north of Australia were a reproach in the eyes of the world. 
Long experience of the Queensland sugar industry had 
shown that Europeans could work hard and thrive in the 
tropics. With increasing amenities and mechanization of 
primary production climatic disabilities should continue to 
decline. Any substantial agricultural development of the 
north must take place mainly in Queensland. At present 
the total area cropped annually in Queensland was about 
two million acres. It had been computed, however, that 
fifty million acres were -available. A large proportion of 
this area lay in or close to the tropics, and because of the 
restricted summer rainy season would be suitable for crop- 
ping only in association with animal production. An 
intensive study of mineral deficiencies in land near the 
coast, at present used for grazing, would ultimately bring 
much of it under improved pasture or agriculture. In 
Queensland an area of about 100,000 acres was irrigated, 
but it had been computed that there was water available to 
irrigate up to two million acres. The most interesting 
region on which to speculate was Cape York Peninsula. 
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There in an area equal in size to Victoria was found half 
the river discharge of Queensland. It was considerably 
more than one-fourth the total stream discharge of Aus- 
tralia. Enterprise must surely some day convert the 
undeveloped land into a zone of intensive settlement and 
production. 
Public Meetings. 
The Masson Memorial Lecture. 

The Masson Memorial Lecture was delivered at an evening 
meeting in the Teachers’ Conference Hall on Monday, May 
28, by Dr. D. F. Martyn, of the Radio Research Board, the 
subject being “Radio Astronomy: A New Science”. Dr. 
Martyn said that there were two ways in which radio 
technique had been applied to astronomy. During the war 
there had been a lot of development in the use of short- 
wave radio in direction finding. A second development of 
the war years was radar, which made use of the reflection, 
from objects encountered by them, of radio waves of very 
shert length. Meteors of small size travelling through the 
earth’s atmosphere left for a short space of time a column 
or track of electrified air which could be detected by radar. 
Such meteors and their tracks had caused difficulty in the 
interpretation of reports as to the presence of enemy air- 
eraft during the war. Dr. Martyn proceeded to discuss the 
so-called “sun spots”, magnetic storms, and aurore and 
their effect on radio transmission and reception, and on 
radar. By radio techniques it had been established that a 
“Saturn’s ring” of electrified hydrogen existed at a distance 
of 25,000 miles from the earth’s surface, rotating with the 
earth at exactly the same rate. If man could succeed in 
firing objects into space so that they stopped in this zone, 
satellites of fixed relation to the earth’s surface could 
theoretically be formed. This zone was certainly of great 
scientific interest and it was not impossible that travel in 
space, once regarded as a chimera, might be made possible 
by means of “relay stations” fixed in it. Experimental work 
on the use of earth satellites for military purposes was 
already being planned at the United States Office of Naval 
Research. Dr. Martyn prophesied that space-fiotation 
satellites controlled from the earth, and based 25,000 miles 
from it, would be in operation within ten years. The lecture 
was illustrated by a series of photographs and other lantern 
slides. 

_ Mueller Memorial Medals. 


Mueller memorial medals for 1949 and 1950 were awarded 
to Professor K. E. Bullen, of the University of Sydney, and 
to Professor T. M. Cherry, of the University of Melbourne, 
respectively. The medals were presented by Professor P. 
MacCallum, on behalf of the National Research Council, 
at the meeting at which the Masson Lecture was delivered. 


Liversidge Lecture. 

The Liversidge Lecture on “Recent Developments in the 
Chemistry of Metal Complexes” was delivered by Dr. 
Mellor, of the University of Sydney, in the Teachers’ Con- 
ference Hall on the evening of May 24. 


Symposium on Evolution. 


An evening meeting held in the City Hall on May 25 
took the form of a symposium on evolution, Professor E. D. 
Adrian being in the chair. 


Proressor T. DoBzHANSKY, of Columbia University, New 
York, speaking about “Environment and Evolution”, dis- 
cussed the nature of the genes and their reproduction. He 
said that life was transmitted by minute amounts of 
fertilized material which enlarged as much as fifty billion 
times to produce an adult organism. All this material had 
eventually to get its food supply from its environment. 
Work with tracer isotopes had shown that the body was 
continually changing, and on the molecular scale _ this 
applied to the genes, the units of heredity. The genes were 
formed from substances in their environment. This might 
be expressed algebraically by the equation A+B=2A+C, 
where A denoted gene, B, non-gene or food, and C, waste 
products. Weissmann had upheld the idea of the indepen- 
dence and stability of the gene, but in regard to the 
successive divisions that formed it, it was clear that the 
gene arose as a synthesis of its own replica and was far 
from being unchanging. Genes were relatively stable bio- 
logically, but unstable chemically. It was possible for new 
components to be admitted. The possibilities of chemical 
change were restricted, for comparatively few changes 
could occur without destruction of the gene. Mutation was 
responsible for the endless variety of natural things. This 
fascinating organic diversity was not fortuitous but meaning- 
ful, for uniform species would be far less adaptive. The 
existence of pure races among mankind was a myth. Pure 
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races were possible only in organisms that reproduced 
asexually. Adaptability favoured survival; where two or 
more races were adapted to an environment, one might be 
more efficient and tend to replace the other. This had been 
seen in animals on the Barrier Reef and in experimental 
work on flies. In the modern theory of evolution, environ- 
mental changes might enter into the evolutionary process, 
but not in the Lamarckian way of use and disuse. Neither 
natural selection nor environment made direct changes, but 
both contributed to the continuing evolution of the creative 
processes. Evolution, despite its seemingly mechanistic 
basis, was infinite in its possibilities and the theory of 
evolution contained an element of mystery and of dream. 


Proressor C. H. WappincTon, of the Institute of Animal 
Genetics, University of Edinburgh, took for his subject 
“The Evolution of Developmental Systems”, illustrating his 
lecture with lantern slides. He approached the problem 
from the point of view of the experimental biologist. 
Experimental work in biology showed that changes in living 
creatures were continually taking place, and that these 
changes, though small, led after months and years to 
evolutionary results. Three time scales could be recognized: 
microevolution in short life histories, macroevolution’ in 
periods of years in the life histories of organisms from egg 
through adult to senescence, and finally megaevolution in 
whick a series of biological changes took place during 
thousands, even millions, of years. The egg was still one 
of the great problems of biology; in it were found the 
nucleus with its genes and the cytoplasm with its nutritional 
constituents. It was usual to think of the gene as dominat- 
ing the cytoplasm; it should, however, be realized that there 
was an interaction between the two and that the cytoplasm 
in its turn reacted on and influenced the gene. 


Inaugural Meeting and Presidential Address. 

The inaugural meeting was held in the City Hall on the 
evening of Wednesday, May 23. Sir Kerr Grant, Professor 
Emeritus of Physics in the. University of Adelaide, the 
president, delivered an address ‘entitled “Old Questions and 
New Answers: Men Who Found Them”. He prefaced his 
remarks by some personal reminiscences of previous 
meetings, saying that since 1902, when he had attended a 
science congress as a care-free junior demonstrator, he had 
not missed a meeting of the association. He read a letter 
from a former student of his, Professor Marcus Oliphant, 
who had been prevented by illness trom coming to the 
Brisbane meeting. 

Proceeding to the formal part of his address. Sir Kerr 
Grant said that the year 1951 marked the closing of a halt- 
century in which scientific progress and achievement had 
surpassed in scope and depth all that had been accomplished 
in the whole previous history of civilized man. It had 
seemed fitting, therefore, to attempt a brief review in the 
form of a lecture on fundamental science on old questions 
and new answers. The first question to be considered con- 
cerned the nature of space and time, and of the one 


legitimate child of their marriage—motion. There were, 
of course, many children of the second and third genera- 
tions. The second question concerned the mechanism of 


the more important interactions in the realm of atomic 
physics, and the third question was: “What are the Ultimate 
Particles of Matter?’ 

Space and time were the two universal categories in which 
all events of man’s external world were framed. Their rela- 
tion had occupied the attention of philosophers and men of 
science throughout the ages. Plato, Aristotle, Descartes, 
Leibnitz and Lorenz had all attempted the solution of the 
problems of space and time. In all their solutions error 
had been mixed with truth. It had been left to a genius 
of the present generation—Albert Einstein—to make in two 
mighty steps the final purification of truth from error, and 
in so doing not merely to reconstruct the foundations of 
the temple of science so that its superstructure could be 
enlarged and extended, but to provide new criteria for the 
ascertainment of scientific truth. Sir Kerr grant invited 
his hearers to try for one second to consider the question: 
“Am I really at rest or in motion?” If they considered that 
they were really in motion, he asked them to consider 
further how fast and in what direction they were travelling 
through space. Did they realize that the phrase “through 
space” was meaningless and the question unanswerable? 
Equally futile were the questions: “Where am I in infinite 
space?” and “When am I in infinite time?’. So long as the 
idea of an absolute space persisted, there existed also a 
possibility of measuring the speed and direction in which 
the planet earth was travelling through that space. In 
particular, since a ray of light travelled through space, its 
speed relative to the moving earth should be less when the 
light ray was overtaking the earth than when it was 
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travelling in the opposite direction. Experiments of the 
utmost precision failed to show the slightest difference in 
the speed of light, whether it travelled with the earth’s 
motion or against it. Here was an enigma which had 
puzzled the most able physicists of the Victorian age for 
over twenty years. The man who had found the answer, 
Einstein, was an unknown young man working in a Swiss 
patents office. In his first epoch-making paper on the 
subject, “The Electrodynamics of Moving Bodies”, published 
in 1905, he showed that the solution was to be sought in a 
drastic revision of man’s conceptions of the unquestioned, 
absolute values attached to the measurements of the length 
ot rigid bodies, and of the time interval between two events. 
In a later article Einstein wrote: “Does it not appear 
remarkable that (to show all this) all that was necessary 
was to scrutinize the idea of time more closely?” His 
scrutiny first demanded an answer to the question: “How 
can we judge whether an event on a distant moving body 
(say, on the planet Neptune) takes place at the same time 
as an event close at hand (say, on the earth)?” Having laid 
down the principle of a method of doing this by means of 
light or wireless signals, he found that judgement was 
affected by the relative motion of the earth and Neptune 
in such a way that to an observer on earth all clocks on 
Neptune appeared to go slow. 

Furthermore, measurements of space and measurements 
of time were found to be no longer independent one of 
the other, but to be interlocked by equations involving the 
ratio of the velocity of the body on which observations 
were made to the velocity of light. All this was so because 
light had a finite velocity in space. None of this trouble 
would arise if the speed was infinite so that perception of 
an event on a distant body would be as instantaneous as 
if it was close at hand. After all, this interlocking of space 
with time need not cause surprise, for even in man’s daily 
life no specification of the location of events was complete 
unless a time was also designated, and vice versa. The 
connexion between the separation of two events in space 
and their separation in time and the dependence of this 
relation on the speed of the events relative to the stand- 
point from which it was observed and measured had been 
Einstein’s discovery in 1905. It was expressed by him in 
algebraic equations known as the Lorenz-Einstein equations 
and had been put into geometrical form by the Polish 
mathematician Hermann Minkowski in 1908. 

Just as present-day observers combined the vertical and 
the horizontal into ordinary three-dimensional space, so 
Minkowski asked them to conceive of time as having a 
direction perpendicular to all three of the dimensions—a 
four-dimensional space-time. Just as the direction of the 
vertical to the surface of the earth changed its direction 
as man changed place over its surface, so, to accord with 
Einstein’s equations, the direction of the time axis had to 
vary with the speed of whatever was observed relative to 
the observer. As an example: If the motion of other bodies 
in space was referred to the sun—assumed “at rest” in 
space, but moving onward at a constant speed in time— 
then the sun’s world-line would be a straight line while 
that of the earth—compounded of its steady progress in 
time and its orbital motion round the sun in space—would 
be a spiral around that of the sun. 

Einstein’s application of the principle of relativity had at 
first been restricted to a comparison of the metrical relations 
between space and time systems. He had been dissatisfied 
with this limitation because, owing to the influence of 
gravitation, no motion could in fact have a uniform 
character. He had sought for the clue to a theory of special 
relativity that would include a “space” pervaded by 
gravitation. He found that clue in the simple fact that to 
a man in a freely falling lift, nothing that he carried—not 
even his own body—possessed any weight. Conversely, if 
gravity was annihilated, it could be restored by giving the 
lift an upward motion. The conclusion was that motion 
relative to a suitably accelerated body was in no way to be 
distinguished from motion under gravity. This statement 
constituted what Einstein had called the principle of 
equivalence. This proportionality, long known to exist, was 
the basis of the convenient method of comparing masses by 
the simple operation of balancing their weights. Sir Kerr 
Grant asked whether it was not strange that a practice 
which dated from the dawn of human history should have 
to wait many thousands of years before its true significance 
was revealed. On the basis of this principle or equivalence 
Einstein had remodelled Minkowski’s space-time world by 
depriving it of its homogeneous Euclidean character, and 
assigning to each and every part of it a “curvature’’, the 
magnitude of which automatically determined the character 
of motion at that point. 

It was in the realm of large-scale cosmological specula- 
tions that the theory of space-time curvature found its most 


significant expression. It made possible the conception of 
a universe which, though it had no boundary, had yet a 
finite or limited volume—a conception which might be com- 
pared with the characteristic of material bodies of spherical 
or ellipsoidal form in ordinary space. A further step, which 
would include both the gravitational and the electro- 
magnetic aspects of space, had been the objective of 
Hinstein’s researches during the previous ten years. He 
believed that he had now achieved it in a scheme of mathe- 
matical equations which, however, it was impossible to 
interpret in intelligible terms, and for which he himself 
admitted that he was unable to propose any observational 
test. 

Sir Kerr Grant’s lecture was illustrated by photographs 
of Einstein, Minkowski and other persons mentioned in the 
course of the address. 


Combined Meetings of Sections. 


Evolution and Genetics. 

At two joint sessions of Sections D and M, a series of 
papers on evolution and genetics were read by overseas 
scientists. On May 29, Professor M. J. Sirks (Netherlands) 
discussed “The Scope of Genetics in Problems of Evolution” 
and Dr. G. G. Simpson (New York) read a paper on “The 
Evolution of the Horse Family”. On May 30, Professor B. 
Rensch (Germany) discussed “The Complex Effects of 
Evolutionary Changes of Body Size” and Dr. E. B. Ford 
spoke on “The Experimental Study of Evolution”. 


Proressor M. J. Sirks referred to the study of time scales 
in evolution; microevolution and macroevolution were con- 
cerned with: changes in variety or species, while the term 
macroevolution denoted phylogenetic changes. A satis- 
factory definition of ‘species’ had not yet been attained. 
Present-day descriptions of subspecies and varieties had 
resulted in chaos. The study of groups living together in 
the same population had shown that “interspecies” relations 
had developed. Changes of genotype were a fundamental 
part of evolution, but little was known for certain about 
mutations in gene and changes in cytoplasm. He thought 
that the term mutation should be defined precisely, and its 
use restricted to organisms which reproduced sexually. He 
was not prepared, for instance, to accept the term mutation 
for changes of resistance to drugs noted in certain bacteria; 
this was not necessarily a genetic change. Most mutants 
arose from the loss of a gene. 


Dr. G. G. Stmpson dealt with the history of the horse from 
its earliest palzontological prototype, as an example of 
megaevolution—evolution on a large time scale. The horse 
was first met with in the Eocene period, fifty to sixty 
million years ago, and arose apparently in North America, 
spreading southwards, and also by the north into Asia. 
Repeated migrations had taken place until the present dis- 
tribution was attained. Wild horses had existed in regions 
extending from Tartary to Central Africa. Eohippus, the 
primitive horse, was three-toed and quite small (about the 
size of a greyhound), and yet was the ancestor of the 
modern one-toed horse. Later had come the development 
of various types, radiating out from the central type. Of 
these only the zebra, the ass, the quagga, and such like 
persisted. Probably there had been little change in the 
central type over a large period of time; but a considerable 
increase in size probably accompanied the change-over from 
browsing to grazing which came with the abundance of 
grasses. This was not orthogenesis, but a different orienta- 
tion with natural selection acting on mutants. No trend 
had persisted for very long, and no trend had held for all 
horses. Colder climates had further favoured increase in 
size. The brain and the eyes had also grown larger, as 
had all sensory organs. The muscle arrangement and 
elastic ligaments allowed greater extension and spring in 
the feet and permitted the development of the swift-running 
modern racehorse. The present-day racehorse was probably 
running as fast as horses would ever run. The limit of 
breeding for one special purpose—speed—had probably 
been reached. 

Proressor B. RENscH discussed certain aspects of body 
size in evolution. Fluctuations of populations and periods 
of isolation favoured a continuation of the processes 
engendered by mutation and natural selection. Changes 
in body size could occur in two main directions. The ratio 
of the size of organs might alter, or the whole adult body 
might increase and alter in proportions. He had compared 
groups of animals of smaller body size with those of the 
same species, but of larger body size, and had found definite 
relationships between the size of certain tissues and organs, 
the smaller animals having, for instance, relatively larger 
brains than larger animals of the same species. This work 
had been followed up by tests of the learning power of 
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animals of the same species, but of different sizes. He 
hoped that by comparing phenotypically successions of 
animals of increasing body size it might be possible to 
elucidate the process of evolution of morphological, cyto- 
logical and histological features and also of related physio- 
logical functions including behaviour. Certain “rules” 
appeared to be well established. If those were valid for 
recent (present-day) animals, they might be applied to 
fossil animals. The more those “rules” were studied in 
present-day animals, the more evolution as a whole might 
be understood. 


Dr. B. AHMapD (Pakistan) criticized Dr. Rensch’s paper 
on various grounds. He pointed out that no mention had 
been made of the ages of the animals compared; and said 
that structures could not be compared unless they were 
associated with function which might modify structure. 
Also no mention of the sex of the animals compared had 
been made; in some species males and females attained 
maturity at different ages. Those and many other factors 
had to be taken into account before the comparisons 
described could be considered valid. 

Dr. E. B. Forp (Oxford) discussed some problems of micro- 
evolution in regard to certain butterflies and moths. As 
an example of the effects of varying environments he 
showed the response of certain moths to the polluted atmos- 


‘phere of some industrial regions in England. The moths 


were of a light-coloured variety having an occasional black 
mutant. In the clearer atmosphere of the natural country- 
side, the black was a rare mutant, and on the natural grey 
bark of the trees where the common variety was admirably 
camouflaged, the black moth was very obvious. But in the 
blackened trees and foliage of the smoky areas, the black 
moths were far more common and difficult to see, whereas 
the ordinary light-coloured moth was more obvious and 
was found but rarely. The colour change was the product 
of a single gene. The two forms appeared to be distributed 
not by imitation but by adaptation. Laboratory studies had 
shown that it was possible by a few generations of selection 
to alter the dominance of a gene, the heterozygote passing 
towards dominance. The moths referred to were doing the 
same thing in Nature as had been done in the laboratory. 
Possibly this was the first instance of an evolutionary pro- 
cess having been predicted, forestalled in the laboratory 
and then verified by its occurrence .in Nature. Other 
examples of polymorphism and dimorphism were given. Dr. 
Ford illustrated his remarks by photographic lantern slides 
of the moths referred to and also showed a plan of a small 
island, about half a mile in length and with a deeply 
indented coastline. This was one of the smaller Scilly Isles, 
which he had been enabled to use as a “laboratory island”’. 
The work done there was described as an illustration of 
genetic studies in environment. The ends and central part 
of the island were hilly, with rocky soil covered by long 
brambly growth; in between were two relatively flat lawn- 
like areas. Different forms of the meadow-brown butterfly 
lived in those areas. By use of the method of capture, 
identification, marking, release and recapture, together with 
breeding studies and statistical studies, a close watch had 
been kept on the populations and types of butterfly in the 
different areas of the island. The butterflies when captured 
were marked by a minute spot of cellulose paint on the 
wing. The average length of life, the effect of season, and 
the tendency or not to migrate could thus be followed. 
Though this butterfly was a good flier and could fly the 
whole length of the island in fifteen minutes, the butterflies 
studied did not do this. The two grassy necks acted as 
complete barriers, keeping the butterflies in their own 
regions of wooded country. Of 2000 specimens only two 
were migrants. Selection in such conditions might act more 
readily. The average length of life was eleven days. 
Genetic differences were found in these isolated populations. 
This work had been done in 1946, published in the Journal 
of Heredity in 1947, and confirmed by further work in 1950. 
In conclusion, Dr. Ford said that the work he had been 
describing had been done by a very small group of people. 
In Australia, in a country full of the most amazing pos- 
sibilities for the zoologist, far more workers were available. 
He had always been interested in Australia, and would be 
enormously more interested because he had been given the 
opportunity of coming and seeing it. He would watch the 
progress of science in Australia most eagerly for the rest 


of his life. 


Some Aspects of Migrant Assimilation in Australia. 

At a joint session of Sections E and G, Mr. W. D. Borrtr 
(Canberra) said that if the migration target figure was 
reached over the next few years, by 1960 one person in 
every ten would be either first or second generation non- 


British. He gave a warning against the dangerous assump- 
tion that non-British migrants would become “pure” Aus- 
tralians in jobs which other Australians avoided. Unless 
Australians were prepared to have their way of life bent 
a little, these new migrants would not become assimilated, 
and this would be the fault of the old Australians as much 
as of the new. If depression overtook Australia, it was pos- 
sible that hostility towards the alien would pass over the 
pre-war Italian and be directed towards the New Australian. 
The majority of Italians had become an essential part of 
the economic structure of the areas in which they had 
settled. Their persistence and industry, and their willing- 
ness to suffer conditions in the early years of settlement 
which were considered to be below Australian standards, 
were the important factors which enabled the Italians to 
establish themselves in North Queensland. Speaking of 
past migration, Mr. Borrie said that, on purely economic 
grounds, Germans must be classed as among the most 
successful immigrants. 


Life and Work in the Tropics. 


A combined meeting of Sections H and N took the form 
of a symposium on “Living and Working in the Tropics”. 

PROFESSOR W. V. MACFARLANE (Brisbane) said that the parts 
of Queensland inhabited by Europeans had shown no sign 
of overall reduction of human fertility, reduced expectation 
of life or greater morbidity than in the south, except in 
the undeveloped western and northern zones. It was likely 
that in the remote regions primitive conditions were respon- 
sible for the main deficiencies. 

Physical performance in environments with’ a mean 
temperature over 75° to 85° F. was reduced. Examples were 
provided by the reduction in the number of sheep shorn 
per hour in summer time, the increase in the number of 
persons with low scores on pack tests, the decrease in the 
expansion of the chest during heat, and slower rates of 
running over long distances during summer athletic 
meetings. At the mental and psychological levels there was 
a clear deficiency in skill on code testing, in psychomotor 
tests and in accuracy with arithmetic as the temperature 
rose over 80° F. There appeared to be a lower intelligence 
quotient for chiidren in western Queensland than in more 
southern parts of Australia. This might indicate selection 
rather than a deficiency of performance in the heat, 

Clothed, resting subjects in Sydney and Brisbane showed 
different zones of comfort tolerance; those in Brisbane 
tolerated 3° or.4° F. more than those in Sydney in summer, 
Outdoor workers tolerated 3° or 4° more heat than those 
ordinarily working indoors. The best index of comfort was 
the skin temperature, either the mean skin temperature or 
the facial temperature giving a good idea of the subjective 
state. Acclimatization was accompanied by changes in 
circulation which showed a 25% increase in blood concentra- 
tion during summer. This was the result of sodium and 
water retention. Concentration of sweat was _ reduced. 
“ndocrine changes included depression of thyreoid function 
and changes in the adrenal steroid output. In moderate 
heat, the output of 17-ketosteroids was reduced by 20%. 
Acclimatization was accompanied by an initial rise in 
ketosteroid output followed by a slow fall to the normal type 
of level. In summer in Queensland the number of concep- 
tions that occurred was 20% less than in the winter. 

Heat then produced changes in a large number of func- 
tions in man; the degree to which these changes occurred 
and their significance in performance varied from person 
to person. It appeared that a proportion, perhaps one- 
quarter, of a population of a temperate climate would find 
itself unable to adapt itself adequately to humid or dry 
tropical climates. 


Work and Health in the Tropics. 

Dr. D. GorDOoN (Queensland) said that before starting a 
job in the tropics, engineers needed to know the answers 
to two questions—one physiological, the other medical. The 
first was, would the climate limit production to such an 
extent that their costs would compare unfavourably with 
those of their competitors in the south? The second was, 
would the tropics cause an undue labour wastage because 
of disease? Clearly those were practical questions, more 
particularly because in Queensland large deposits of coal 
lay in the northern portion of the State. So often in the 
past tropical undertakings had ended in failure simply 
because no one had allowed for the proneness of all natural 
things—human, animal and agricultural—to be upset by 
strange surroundings and new diseases, that occasionally 
it was useful to review the physiological limitations imposed 
by tropical environments and the means of preventing 
disease. 
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It could be accepted as a fact that there were certain 
extremely hot conditions in which even fit and acclimatized 
men could not carry on continuous and even mild work with- 
out suffering the somewhat rare and more dramatic forms 
of breakdown—heat stroke, dehydration or circulatory 
failure. The literature of various human tragedies—the 
most famous probably the Black Hole of Calcutta—formed 
the bibliography of that statement. The speaker had found 
such conditions in industry only in odd jobs—furnace 
cleaning, welding in confined spaces, working in ore under- 
going combustion—and in those conditions the rest spells 
were usually longer than the periods of actual work. It 
could also be accepted as a fact that there were hot con- 
ditions in which, if an acclimatized man strove to his 
“utmost capacity”, his- work output would be poor com- 
pared with the results of his efforts in more comfortable 
environments, and the accuracy of his work would also be 
affected. Such hot conditions did not often occur in industry 
and intense work in the sense meant was also rare. The 
common tropical summer, however, was not as a rule so 
bad as these extremes and could best be described as hot 
and uncomfortable. In fact there was a very wide range 
between the first signs of discomfort due to heat and the 
higher limits already mentioned. The width of this range 
depended to some extent on the individual, his activity and 
his clothing. It was what happened to human output over 
this range of working conditions that concerned Dr. Gordon. 

There was reasonably good evidence that when heat 
caused discomfort, production tended to fall—and _ the 
greater the discomfort, the greater the inefficiency. A 
lot of the evidence for this was experimental, but 
there were also certain classical records from industry, 
mainly in the United Kingdom. For instance, it had been 
shown that coal miners produced 41% less coal at an 
effective temperature of 81° F. than at an effective tempera- 
ture of 66° F. Again, in a group of tinplate factories 
summer production on an average was less by 10% than 
winter production, and in the worst factory was down by 
20%. These and other figures showed that the mild English 
summer which Queenslanders would regard as almost 
stimulating could cause a fall in production. Discomfort 
and resulting inefficiency did not vary altogether in direct 
relation to actual temperatures, but rather to a variation 
between summer and winter temperatures. The crux of 
the problem therefore was to find cut whether the resultant 
inefficiency was greater in the tropics than in a temperate 
zone. Even if this was so, would production per man under 
modern industrial conditions be worse in Cairns than in 
Melbourne? Dr. Gordon said that he could not answer 
these conundrums directly, but would ask some pertinent 
questions. How many men under modern industrial con- 
ditions were striving to their utmost? For instance, was a 
man working to the limits of his capacity in winter? If 
so, could the average person equal his winter production in 
summer at the cost of a little more effort and discomfort? 
Even where incentive systems prevailed, was not the final 
production limited in many cases by a “darg’’, officially 
stated or covertly applied? Some indirect evidence as to 
the effect of tropical heat on industry had been obtained by 
a rather sketchy questioning of a variety of metropolitan 
industries in Brisbane. This had not revealed any appreciable 
difference between winter and summer production. Some 
years previously, however, a central Queensland manage- 
ment had given a contrary opinion to this. North Queens- 
land managements, when questioned, had never complained 
of poorness of output by local labour, though they had 
complained bitterly of other things—supply, freights, 
distance from markets and so on. A recent canvass of 
several government and semi-government instrumentalities 
that had been carrying out construction jobs in all parts of 
the State for many years had shown that it was not the 
custom to alter costing to allow for deficient man output in 
the hotter parts of the State. 

Further evidence was provided by the sugarcane industry. 
Some figures supplied by Mr. L. J. Wood, of the Australian 
Sugar Producers’ Association, Brisbane, were quoted. They 
showed that the average number of tons of cane cut per 
man per day in the 1949 season varied from 53 at 
Hambledon and 6°5 in South Johnstone to 7:3 in southern 
Queensland. The average for eleven centres was 6:2 tons. 
As compared with this, the Royal Commission (1949) on the 
British Guiana sugar industry had disclosed that during the 
1948 season the average number of tons cut per man per 
day was 3:04. Conditions in Guiana were similar to those 
in the British West Indies and in South Africa and it was 
reasonable to assume from them that three tons seemed to 
be the average production by coloured men. For obvious 
reasons there were no statistics from colder climates to 
place against these figures, but anyone familiar with cane 
cutting would admit that a seasonal average of six tons 





capacity did.not prevail. 


per man per day represented good efficient working in any 
climate. And it was apparently twice the average for 
coloured workers. 

Dr. Gordon then quoted his own experience with a unit 
in the south-west Pacific. This unit—and it was not an 
isolated instance, for there were other units doing just as 
well—had been engaged in construction work in the tropics 
off and on for about three years. The output had been 
such that the work would be regarded as efficient anywhere 
in the world. R. K. Macpherson had examined these and 
many other personnel serving in the tropics to determine 
their physical fitness. Only one of a battery of tests had 
revealed physical deterioration, and that one was the Harvard 
pack test, which for most men required exertion to the 
utmost of their capacity. That was of some significance. 
He believed that in some subjects physical fitness did 
deteriorate to some extent in the tropics, but that conditions 
in industry so seldom required work to the extremes of 
capacity that the deterioration was not noticed and assumed 
no economic importance for the engineer. 

A set of figures compiled by Skerman and Watson-Brown 
in 1938 from records of the work of shearers in western 
Queensland had shown a difference of 12°8% in output in 
favour of the cooler seasons of the year. Shearing, of course, 
was based on incentive payment without limitation of out- 
put. Dr. Gordon had already pointed out that work to the 
utmost of physical capacity in hot uncomfortable con- 
ditions would show some falling off in work output com- 
pared with similar work under pleasant conditions; and the 
figures just quoted provided an instance of that fact. His 
contention, however, was that in most cases striving to 


Whether the mental output and “drive’’ of executive or 
professional men fell off in the tropics under civilian con- 
ditions was a question which he could not answer. 
Macpherson and other observers had produced _ rather 
definite evidence that under service conditions there had 
been a “psychological falling off’. Others professed to note 
a slowing of the tempo of life, a slight blurring of the finer 
edges of the social and moral code in civilian tropical 
existence. This might be so, but it was hard to prove, 
Physical and mental qualities were so intermingled that 
separation was difficult. For many the tropical climate was 
a definite stress and strain which caused some deterioration 
in the whole being. Industrial requirements were such that 
whereas the deterioration in physical fitness was of no 
commercial importance in the manual worker, slacking of 
the mental “fibre” in the executive might have dire con- 
sequences. Perhaps the “brain” worker carrying respon- 
sibility was more likely to be exerting himself to his utmost. 
On the other hand there was quite good evidence that many 
people did not deteriorate at all in the tropics. Under 
civilian conditions these might tend to remain in the tropics 
and the “misfits” tend to depart. 

At the beginning of his address, Dr. Gordon had asked 
whether work in the tropics could be carried on economic- 
ally. Though the answer to this was in the affirmative, he 
thought there were limiting conditions and offered the fol- 
lowing advice. Since the human _ cooling mechanism 
depended largely on sweat and sweat meant water loss, 
provision of plentiful supplies of cool palatable water—plus 
salt—was most important. The difficulty was not in the 
provision of the salt but in getting the men to take it. In 
many individuals overtime and other work stresses would 
find the human weakness much more quickly in the tropics 
than elsewhere. Night shifts involving hard physical 
activity should be avoided. There was some evidence that 
the human body tolerated sweating for twenty-four hours 
a day rather poorly. It was also hard to sleep by day in 
a hot climate. If a work force was being taken to the tropics 
from a temperate zone one should allow for a rather greater 
labour wastage. In practice it was as well to remember 
that the wives as well as the men must become acclimatized 
successfully. There should be adequate vacations to 
temperate zones for executives carrying responsibility. 

Vital statistics for 1949 were quoted and showed tropical 
Queensland in at least as favourable a light as subtropical 
Queensland, Victoria, the United Kingdom and the United 
States of America. An unpublished survey by Dr. Ross 
Patrick, Chief Medical Officer of the Queensland School] 
Health Service, showed that the heights and weights of 
10,000 children living in the tropics compared favourably 
with those of a control series of children from the south. 
To obtain these figures, 16,000 children had been examined, 
6000 of whom had not lived all of their lives in the north. 
This raised the question as to what proportion of the 
population in the north was really a tropical population. 

Referring to the problem of disease in humid hot climates, 
Dr. Gordon made the following submissions. The presence 
of a large native population usually constituted a reservoir 
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ot disease which was most difficult to eradicate. A lot of 
the lethargy and work-shyness ascribed to hot climates in 
the past was due to the ravages of chronic tropical disease. 
Initiative and lifelong anemia seldom went together. Poor 
diets lacking in protein were often the final straw. As a 
corollary disaster lay in the path of any white iabour force 
that decided to “go native”. Native populations robbing the 
whites of all need to do the slightest manual tasks often 
sowed the seeds of physical deterioration and mental 
boredom in their masters. 

An engineer in the tropics must have very definite ideas 
about discipline. Malaria and dysentery could cause the 
effectiveness of a labour force almost to disappear in a few 
days. If this happened, the engineer in charge should be 
held directly responsible, for it meant that he had not 
compelled his men to take malarial suppressives, nor had he 
availed himself of well-tried methods of hygiene to prevent 
bowel infections. Smallpox, typhoid and cholera could be 
avoided by preventive inoculation. Dr. Gordon emphasized 
the importance of the control of skin diseases. In his own 
experience during the war, diseases of the skin had con- 
stituted the greatest single cause of evacuation home from 
tropical areas. For reasons which were obscure, this 
problem was much less prominent in civilian life in the 
tropics. In addition, in dry, hot tropical areas, the sun 
caused a very heavy incidence of skin cancer. 

Psychological deterioration in the tropics had to be con- 
sidered. It was rather significant that most modern investi- 
gators into “tropical fatigue’ in the services had commenced 
by looking for physical deterioration and had ended by 
stressing the mental effects of residence in the tropics. 
Whether the amount of neurosis which had shown up in 
troops in tropical areas during the war was solely due tu 
climate was another matter. From North Queensland, where 
the population was well stabilized as a white indigenous 
population, there had been no reports of excessive mental 
disease. On the other hand, most of those present had met 
a number of people who “got out of the north because we 
couldn’t stand it’. Conversely people were also met who 
had left Victoria or Tasmania because they had “found the 
winters too severe’. As to Papua, whatever might have 
happened in the past, there was apparently no great. problem 
of mental breakdown in the residents of the Territory of 
Papua at the moment. 

Observers seemed to agree that there were many people 
who did not show psychological deterioration in the tropics 
and that the greatest mental sheet anchor was a job and/or 
hobby in which the subject was intensely interested. <A 
balanced view on this business of personality problems 
in the tropics would seem to require frank acceptance that 
the problem existed, particularly in areas where the life 
tended to be artificial, that the problem had been greatly 
exaggerated, and that in the main the greatest economic 
strain that it entailed was the cost of the preventive 
measure of allowing for adequate leave for all personnel to 
more civilized and temperate zones. 

In his concluding remarks Dr. Gordon said that tradition— 
especially that recorded by snow-bound writers—tended to 
base tropical living on the physical output of the natives 
who did about half the work normally seen in temperate 
zones, and on the mental-output of the white man hanging 
around “the club” trying his best to pickle his organs in 
alcohol. Dr. Gordon’s paper had tried to show that these 
views were travesties of reality; that if the engineer con- 
sidered a task in the tropics an economic proposition, then 
there was no reason why the unknown human factor should 
let him down. On the other hand certain precautions were 
at times necessary, and it should not be imagined that all 
mankind would adapt themselves happily to life at the 
equator. For that matter, neither would all mankind adapt 
themselves: happily to life in northern Europe. The day 
might come many centuries later when the _ tropical 
industrialist might wonder if anyone could economically 
establish a project in northern Europe or North America on 
account of the stresses imposed on personnel by the rigors 
of the cold climate. 


Design of Industrial and Office Buildings for Coastal and 
Subtropical Areas. 

P. E. Neweui. (Brisbane), a research architect in the 
Industrial Welfare Division of the Commonwealth Depart- 
ment of Labour and National Service, said that, in the past. 
architecture in Australia had been based on English and 
Australian models. Many factories in Queensland had been 
designed- in a way more appropriate for Melbourne or 
Hobart. In building for tropical or subtropical conditions, 
three things had to be taken into account—the temperature, 
the humidity and the rate of movement of air. In genera! 
the architect should aim at permitting free movement of 
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air through a building and avoidance of radiant heat. The 
principal characteristics of the Brisbane climate were the 
relatively high temperature and the availability of cooling 
winds. Aspect was all-important. 

Natural ventilation was satisfactory in only 45% of fifty 
large factories built in south Queensland in the last two 
years; in 20% it was only partially satisfactory; it was poor 
in the remainder. Mr. Newell illustrated his remarks by 
a series of lantern slides including many photographs of 
factories in and near Brisbane. 


The Present Status of Rain-Making. 


Dr. J. L. Pawsey (Canberra), in a paper read before 
Section A, said that it had not yet been shown that useful 
rain—at the right time and in the right place—could be 
stimulated by any process. There were two known methods 
of attempting to cause artificial rain to form from freezing 
water vapour clouds, namely, by seeding the clouds with 
dry ice and by silver iodide smoke. It was certain that dry 
ice would produce rain from suitable clouds, and probably 
a similar result would occur with silver iodide. Australian 
workers were particularly interested in research into non- 
freezing clouds, and investigations were under way. This 
was important beCause many Australian clouds had a 
temperature higher than freezing point, so that dry ice 
and silver iodide could not be used. The first artificial 
rainstorm in the world in which rain had been shown to 
have reached the ground had been produced in Australia. 


Some Plant Products of Australasia. 


In his presidential address to Section B, Prorgssor L. H. 
Briccs (Auckland) said that as 1951 was a jubilee year it 
was fitting that he should refer to the development of 
chemistry over the previous fifty years. During that period 
spectacular changes in chemistry and chemical industry had 
taken place in Australia. With the development of industry 
had come an increasing need for scientifically trained 
personnel for research and for developmental and routine 
technical work. The demand at present exceeded the supply. 
At universities more and more emphasis was being placed 
on research; and increased facilities were urgently needed 
if Australia was to keep her place as a world power in 
chemical industry. The recent setting-up of the National 
University at Canberra for post-graduate work in specialized 
fields was an experiment the results of which were awaited 
with interest. The Ph.D. degree had only recently been 
introduced into Australian universities and this had resulted 
in the better equipment of chemists before they passed from 
the university into industry. The Federal Government had 
also moved to meet the requirements of this new growth, 
and in 1926 the Council for Scientific and Industrial 
Research had been established. Research stations for 
special needs had been inaugurated in different parts of 
the Commonwealth, as branches of the main Division of 
Industrial Chemistry at Melbourne. Referring to the 
publication of chemical research work in _ Australia, 
Professor Briggs expressed regret that at present reports 
were scattered over a number of journals. He hoped that 
there would soon be a single organization publishing all 
the material available including research in pure and applied 
chemistry and review articles. 

Passing on to the main theme of his address, Professor 
Briggs described some recent developments in the chemistry 
of products from Australasian plants. It seemed clear that 
since at least the Cretaceous period, New Zealand had been 
separated from Australia; in both areas, isolated from other 
land masses, a very rich endemic flora had developed. 
Research workers in both countries had therefore an 
extremely wide choice of subjects. In Australia the main 
activity for many years had centred round essential oils, 
particularly of the eucalyptus species. Work on other 
plant constituents had been rather spasmodic. A stimulus 
had been provided by the pioneer work on the pharmacology 
of the Queensland flora, in particular by Dr. Joseph Bancroft 
and his son, Dr. T. L. Bancroft. Further work had been 
stimulated by serious loss of stock, grazing on certain areas, 
through the obvious ingestion of poisonous plant material. 
In Australia, but not in New Zealand, clues as to the 
existence of useful plant constituents had also been given 
by a study of the plants used by the aborigines for medicines 
and for fish and animal poisons. 

Following a resolution passed at the meeting of the 
Australian and New Zealand Association for the Advance- 
ment of Science held in Perth in 1936, the Council for 
Scientific and Industrial Research had initiated the forma- 
tion of a Poisons Plants Committee in New South Wales. 
The work of this committee culminated in 1942 in the 
publication of a comprehensive treatise on “The Poison 
Plants of New South Wales” compiled by Evelyn Hurst. A 
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similar Poison Plants Committee had been formed in Queens- 
land in 1937 and a “Guide to the Medicinal and Poisonous 
Plants of Queensland” by L. J. Webb was published later 
in 1937. In addition Webb had examined over 1000 species 
for alkaloids and other constituents in the field; and this 
work had been included in the Australian Phytochemical 
Survey published by the Commonwealth Scientific and 
Industrial Research Organization. Another milestone was 
the setting up within the Division of Industrial Chemistry 
of a special department for alkaloid investigation under Dr. 
J. R. Price. Under the present scheme, after observations 
in the field, test samples of plants were collected and sent 
to the appropriate department for investigation. If war- 
ranted, a full-scale investigation was done, including pharma- 
cological tests. A close liaison existed with some American 
research centres. 

Professor Briggs then described some of the substances 
which had been found in members of the Rutacee family, 
from Macrozamia and Bowenia serrata, both members of the 
Cycladaceze, a very ancient order of plants; from the New 
Zealand tree, Corynocarpus levigaca (Corynocarpacez) and 
from other plants. Many of these substances were new and 
all were of great interest chemically. Some were related 
to substances of pharmacological impgrtance. Professor 
Briggs also referred to some work of extraordinary interest 
by Bradbury and White. In one semi-arid area of Western 
Australia pedigree rams, pastured on subterranean clover 
(Trifolium subterraneum), had shown a gradual decrease in 
fertility with the formation of rudimentary udders. Of two 
known isoflavone derivatives, genistein and formonetin, 
isolated from the clover, one had shown ecestrogenic activity 
when injected into mice. Professor Briggs emphasized the 
fact that the work of examining plants must go on, for one 
could never tell when an important discovery might be 
made. It was absolutely necessary for someone to have 
academic curiosity. Some instances of the usefulness of 
this principle were quoted. On the hills round Adelaide 
there grew a species of Drosera (Drosera whittakeri) which 
had a small coloured bulb. Rennie, interested to find out 
what was the colouring matter, isolated droserone, and 
Professor Macbeth had continued the investigation of this 
compeund and of related substances. Droserone had no 
economic importance and remained a compound only of 
academic interest. But on the discovery of vitamin K the 
absorption spectrum showed that it was related to droserone, 
and with the help of this earlier work its constitution was 
established, by degradation and synthesis, within six weeks 
of its discovery. Sir Gowland Hopkins and Professor 
Wieland had interested themselves in the colouring matter 
of butterflies’ wings, surely a source of colouring matters 
which could not compete with synthetic dyes. They had 
discovered the pterins, which had remained compounds of 
only academic curiosity for many years. Their work, how- 
ever, proved to he important when it was discovered that 
another vitamin contained the same structure. Natural 
plant products, properly investigated, would prove to be a 
source of increasing wealth to Australia. Both Australia 
and New Zealand possessed thousands of plants from which 
an enormous number of new substances could be isolated. 


A New Outlook on Physical Anthropology. 


In his presidential address to Section F, Proressor A. <A. 
ABBIE (Adelaide) said that all known examples of fossils 
presented different assemblages of physical characters 
which distinguished them in one way or another. For the 
most part the outstanding examples were so distinctive in 
many ways that they were usually not considered possible 
ancestors to modern man. Only very rarely were the 
cultural finds associated with physical remains distinctive 
of any particular group. Instead, there was evidence of an 
unbroken progressive trend from earliest times up to today. 
Particular cultures were not necessarily contemporaneous 
and gave no clue to the physical characters of the people 
who used them. Archeological evidence on the attainment 
of any particular grade of culture was of no value whatever 
in assessing the physical and mental status of any ethnic 
group. 

A survey of the physical characters of ancient man showed 
that individually each character fell within the normal range 
of human variation. The individual characters, moreover, 
appeared to vary independently of each other. The skeleton, 
and particularly the skull, must, therefore, be viewed as a 
mosaic of independent variables which could occur together 
in a wide range of permutations and combinations. Any 
distinctive ethnic group (miscalled “race’) must. be 
regarded as no more than a statistical assemblage of physical 
characters as determined primarily by heredity and environ- 
ment operating under isolated breeding conditions. 


The embryos of man, monkeys and apes were all very 
similar. Only with advancing age did physical peculiarities 
become apparent. In this respect the apes differentiated 
more from the embryonic standard than did man. That was 
to say that apes were highly specialized physically, not 
“primitive”. It was futile to seek for a common human and 
ape ancestry by comparing adult features. The common 
ancestor would be found in the embryonic series. It was 
considered that all varieties of man—fossil or recent—were 
merely examples of variation within the normal human 
range and not different species or genera. The determining 
factor was the size of the brain—above a fairly well-defined 
minimum size any brain might function in the normal 
human way. 

The Australian aboriginal was considered by Professor 
Abbie in the light of that contention and was shown 
physically to be well within the modern normal human range 
in all respects. He resembled the European, closely in 
many physical characters including hair form and quantity 
and blood grouping. Every grade of skull form from the 
most Neanderthaloid to the most European type could be 
demonstrated. He was more akin to Europeans than to 
any other ethnic group and even in pigmentation was 
tending in the same direction. Professor Abbie discussed 
his affinities with Veddahs, pre-Dravidians and Ainus, traced 
to a possible common origin suggested. by recent finds in 
the Middle East. There was no evidence to support the 
view that the average aboriginal was mentaliy inferior to 
the average European. There. was no evidence that Tas- 
manians ever occupied Australia before the present 
aborigines, and the pygmy people of the Atherton Table- 
land were considered to be only a localized specialization 
of the general aboriginal population explainable on the 
basis of isolated inbreeding and genetic drift. The culture 
of the aboriginal was uniformly late Mesolithic and verging 
upon Neolithic. That did not suggest a high antiquity in 
Australia, and a limit of 6000 years was suggested. There 
was no convincing evidence that the Talgai, Keilor, Cohuna 
and Tartanga skulls were more ancient than 6000 years. 


Who are the Australians? 


In a paper read before Section F, Mrs. CaroLINE KELLY 
(Sydney) said that during the last few years Australia had 
been concerned with migration on a grand scale. Migrants, 
both British and non-British, had poured into the country. 
A survey of public opinion had shown that for most Aus- 
tralians the important aspect was that the migrants were 
not behaving in a manner which could be called “Aus- 
tralian’. What, then, was the Australian “way of life’, or 
what the anthropologist preferred to call the cultural pattern 
of the Australians? The speaker said that she would try 
to make a broad outline of the pattern—a sort of rough 
working drawing, sufficient to set in perspective the 
migrant’s problems as he assayed to become a participating 
part of it. Australian culture was still in the process of 
formation, with ail the uncertainties of a gradually develop- 
ing theme. It might well be said that it was still in a stage 
of trial and error. It lacked an old deep-rooted tradition, 
but nevertheless it clung fiercely to what it had inherited 
from the British parent tree. The criticism of a foreigner 
(one not of British birth) was that he had not British 
manners, that he spoke English imperfectly; in other words 
he intensified the Australians’ picture of themselves as 
Britishers. There had been a definite emphasis on the 
“Britishness” of Australians by their own foremost writers 
on the subject. This emphasis gave to a people who were 
too few in a land that was too big, a certain arrogance and 
assurance; but it also brought out a certain inferiority in 
that no matter how one resembled the original, one was 
never more than a copy. 


In Australia there was a certain cultural insecurity. The 
roots were not deep. It was common to hear Australian 
culture compared with the American, but there was con- 
siderable difference. From their very beginning Americans 
had begun a new vigorous culture of their own. An Italian 
migrant in America was told that he was an American 
owing allegiance to the United States of America of which 
the President was a tangible symbol. An Italian migrant 
in Australia found himself called an Australian, but was 
also told that he was a British subject and that he owed 
allegiance to a king in a far-off country. It was not always 
easy for the average migrant to assimilate the idea of an 
apparently twofold allegiance. 


A harmonious culture pattern could evolve only from 
within—from sincere beliefs and symbolism that could be 
understood. An Australian, to make his culture coherent, 
needed more than anything else the establishment of festivals 
and commemorations which mattered to him as an Aus- 
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tralian, and not traditions brought to him from another 
culture. The whole North American nation observed Thanks- 
giving Day regardless of creed or race. Australia had no 
e.,uivalent of this. : 

The average Australian, the one whom society sanctioned 
as such, was casual, not very ambitious and not over- 
disciplined by traditionalism. Unlike his American counter- 
part, he seldom had such a relentless “drive for financial 
success”. He was not over-erudite and displayed less respect 
for learning than the average American. Untrammelled by 
the past, he had developed a much less complicated social 
personality when compared with that of the European. 
Social class distinction was almost non-existent in Aus- 
tralia, but the Australian’s easy familiarity and lack of 
formality could be as distressing to the high-ranking 
Viennese refugee as it was bewildering to a south European 
peasant. The protective and group solidarity of trade 
unionism was not grasped quickly by a migrant who had 
come to regard his future as being entirely in his own 
hands. 

Under the religious heading there were great problems 
for immigrants, and in politics it was not easy for them to 
adjust themselves to Australian ways. In summing up, the 
speaker said that the whole problem offered a great oppor- 
tunity. In Australia, Australians of all nations had an 
opportunity to come closer to the real meaning of Christian 
teaching, the brotherhood of man. They should be able 
to throw away old hates and bigotries and take their place 
as the leaders of a new and better way of life. 


The Classics in Modern Education. 


In an address to Section J, Proressor G. C. COOPER (Queens- 
land) said that classical studies had several contributions 
to make to a liberal education and should be restored to a 
more important place in schools. A man who tried to 
arrive at a true understanding of modern civilization with- 
out knowledge of the civilization of Greece was in the same 
sad case as a victim of amnesia. From Greece and Rome 
people of today had derived most of their literary forms, 
much of their practice and appreciation of arehitecture and 
sculpture, much of their philosophy, more of their medicine 
and other sciences than was perhaps realized, and not a 
little of their religion. Also—and this in his opinion was at 
least equally important—it was from Greece and Rome that 
people of today had derived their ideas of law and order, 
of government, of citizenship, and of freedom. The study 
of class'cs was not the study of dead languages. Latin and 
Greek were not dead languages; they were a living part of 
present-da_’ -civilization. 


National Mapping. 


In his presidential address to Section P, CoLoNeL L. 
FitzGeRALD (Melbourne) discussed an approach to national 
mapping, with due regard to the factors of developments in 
technique and manpower potential. Topographical mapping 
was a form of insurance against bad development. He 
referred to many examples of ill-conceived projects due to 
the absence of basic topographical mapping. Scientific 
map-making should be made a function of government, and 
should not be carried out by any one department. Properly 
carried out, it would pay handsome dividends, and govern- 
ment budgets should make funds available for it. Colonel 
Fitzgerald said that one million square miles of Australia 
had been photographed from the air for mapping, and the 
rest could be finished in less than ten years. At present 
the Royal Australian Air Force was engaged in surveying 
a large area of north-eastern Queensland. 


Extravascular Protein and the Lymphatics. 


In his presidential address to Section N, Dr. F. C. Courtice 
(Sydney) discussed the maintenance of the fluid balance 
between the blood plasma and the tissue fluid. He said 
that the osmotic pressure exerted by the plasma proteins 
was essential to counter the capillary pressure. The 
plasma proteins functioned in this way because the capil- 
lary membrane was relatively impermeable to the large 
protein molecules; the dramatic effect of the loss of this 
function could be seen in the case of damage to the mem- 
brane as, for example, by temperatures above 50° C. 
Although the capillary membrane was relatively impermeable 
to protein, it was by no means completely so. Protein 
leaked out of practically all capillaries and so became 
extravascular. This extravascular protein, the protein in 
the tissue fluid, did not reenter the blood-stream through 
the blood capillary membrane, but by way of the lymphatic 
system. There was thus an extravascular circulation of 
protein, 


The amount of protein leakage in any one region could be 
determined by collecting the lymph from that area. This 
had been done in animals and occasionally in lymph fistule 
in the human being. Experiments showed that in animals 
at least half of the total plasma protein escaped from the 
circulating blood each day; a similar result had been obtained 
in a human being by collecting lymph from a post-operative 
thoracic duct fistula. The greatest amount of protein leakage 
occurred in the abdominal viscera, especially the intestines 
and the liver; the leakage was considerably less in the 
skeletal tissues, such as the muscle and skin which formed 
the bulk of the body, and also in the lungs, where the blood 
flow was very great. The permeability of the capillary 
membrane to protein thus varied considerably in different 
regions of the body. 

Investigations of protein metabolism during the previous 
twenty years had suggested that this extravascular circula- 
tion of the plasma proteins was not fortuitous, but played 
an important part in the protein exchange of the cell. 
Whipple and his colleagues had shown that plasma protein 
injected intravenously could be used by cells without first 
being broken down to amino acids, and moreover they main- 
tained that in normal circumstances injected protein was 
first converted to plasma proteins through which the amino- 
acid requirement of the cells was attained. The extra- 
vascular protein was therefore of great significance in the 
cell metabolism. Experiments by Schénheimer and his 
school with amino acids labelled with radioactive isotopes 
had shown that the “turnover of protein” or “protein 
activity” was greatest in the plasma proteins and in the 
proteins of the liver and intestines and considerably less in 
the muscle and skin. It was therefore evident that the 
extravascular leakage of protein was greatest in those 
tissues which had a high rate of protein turnover. Perhaps 
the leakage and therefore the permeability of the capillaries 
were in some way related to the protein metabolism of the 
tissue. 

Normally the lymphatics could remove the extravascular 
protein, but when the capillary membrane was damaged 
there was a considerable increase in protein leakage. The 
lymphatics were therefore called on to remove the excess 
protein. The absorption of protein by the lymphatics from 
various regions of the body had been investigated. These 
experiments suggested that there were several factors which 
influenced the rate of absorption. Muscular contraction was 
necessary to raise the tissue tension and so to force the 
lymph along. It seemed, however, that in tissues such as 
the lungs the rise in tissue tension produced by respiratory 
movement would not be so great as in more solid tissue 
such as muscle. Another factor altering the rate of removal 
of excess protein was the nature of the membrane through 
which the fluid had to pass before gaining access to the 
lymph capillaries. So, although two regions might be 
equally richly supplied by lymphatics, the rate of absorption 
of protein might vary greatly. These factors were discussed 
with special reference to edema of the lungs. 


Proressor J. C. Eccites (Dunedin) asked what part was 
played by differing hydrostatic pressure in movement of 
protein from the blood vessels. That factor in itself would 
limit the amount of protein coming out. 

Dr. Courtice replied that the permeability of the capil- 
lary membrane—whatever that might mean—was more 
important than the effect of hydrostatic pressure. There 
was no evidence that increased pressure played a part. 
In sudden acute pulmonary cdema there were other factors 
involved; there must be an alteration of the capillary mem- 
brane. A speaker asked whether the anatomy of the lung 
might not provide an explanation for the comparatively 
small leakage of protein from the vessels. Dr. Courtice 
replied that it was true that the lymphatics did not extend 
quite to the alveoli; they were, however, capable of dilata- 
tion and were after all quite close to the alveoli. 


Dr. R. LempBerc (Sydney) asked whether there had been 
any specific investigation of the albumin-globulin ratio of 
lymph in the lymphatics. Dr. Courtice replied that albumin, 
globulin and fibrinogen were present in the same relative 
proportions in the lymph as in the blood-stream. One might 
expect that the permeability of the capillary membrane 
would alter these relative proportions, but this was not so. 


Proressor F. S. Cotton (Sydney), referring to the question 
of dynamic factors in the absorption of lymph, asked 
whether much work had been done on the effect of imposing 
absolute pressure or oscillations of pressure. Dr. Courtice, 
in reply, quoted the work on pressure breathing in pul- 
monary cedema done by Barret and his colleagues in America. 
Pressure breathing might help, for instance, by unplugging 
a bronchus or bronchioli or might alter the rate of flow in 
the right side of the heart. Improvement on pressure 
breathing was not due to removal of what protein was there, 
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Mr. M. H. Lockwoop (Sydney) asked whether other 
factors did not come into play in comparing the leakage 
of protein from the vessels of different tissues. For 
instance, the area of capillary membranes and the volume 
of capillary blood might play a part. Dr. Courtice replied 
that there were undoubtedly many other factors, but the 
differences in osmotic pressure were so enormous that they 
were probably significant. 


Symposium on Proteins. 
Absorption of Protein from the Cerebro-Spinal Fluid. 


Dr. W. J. Stmmons (Sydney) described some experiments 
on the absorption of protein from the cerebro-spinal fluid. 
He said that the subject was of especial interest, as the 
membranes of the cerebro-spinal space had no lymphatics 
of their own. By use of the blue dye T1824, to label the 
plasma proteins the rate of removal of protein and the 
pathways of absorption from the subarachnoid space had 
been studied. It was found that dye plasma injected into 
the cisterna magna of rabbits was removed quite quickly 
from the subarachnoid space. Nearly all the injected dose 
(0°5 millilitre of rabbits’ heparinized plasma per kilogram 
of body weight) had disappeared within twenty-four 
hours. 

The pathways of absorption had been studied in cats. A 
considerable amount of the injected dose (10% to 20% in 
four hours) passed directly into the blood-stream, presum- 
ably by way of the arachnoid villi. Some dye protein (83% 
to 7% of the injected dose) passed into the lymph. Lym- 
phatic absorption took place mainly from the cerebral 
subarachnoid, since negligible amounts of dye were recovered 
in thoracic lymph even when dye plasma was _ injected 
directly into the lumbar sac. When a quantity of rabbit 
blood was injected into the cisterna magna in rabbits the 
plasma was absorbed more quickly than the cells. Few 
cells remained in the subarachnoid space after forty-eight 
hours. Red cells were found in the cervical lymph nodes 
from half an hour after injection. In cats, red cells appeared 
to pass less readily into the lymph. These animals had to 
be kept in the head-down position to recover appreciable 
numbers of red blood cells in the lymph in the first five 
hours after cisternal injections of their own heparinized 
blood. 


Proressor J. C. Eccues (Dunedin) asked whether Dr. 
Simmonds had controlled the possibility that the red cells 
had not been destroyed, by estimating the hemoglobin con- 
tent of the cerebro-spinal fluid. 


Mr. H. F. Hotpen (Melbourne) asked which method had 
been used for the estimations of protein. 


Proressor R. D. WriGcHT (Melbourne) asked whether it 
was certain that-the red blood cells had been removed from 
the intracranial area. Perhaps they were just tucked away 
in the subarachnoid villi. 

Dr. Simmonds, in reply, said that the fluid when centri- 
fuged showed no hemoglobin, nor was there any xantho- 
chromia. Protein had been estimated by a micro-Kjeldahl 
method. Five per centum of the red cells injected had been 
recovered from the cervical lymph. 


Moving Boundary Electrophoresis of Proteins. 

Mr. J. Pye (Melbourne) described a Tiselius moving 
boundary electrophoreter recently installed at the Walter 
and Eliza Hall Institute. Reference was made to both 
analytical and separative procedures. Details were given of 
an improved cell rack. Applications of these procedures to 
the work of the institute were indicated. 


Problems of the Setting-up of an Ultracentrifuge in 
Australia. 

Mr. H. F. HOLDEN (Melbourne) gave an illustrated account 
of the problems associated with the setting-up of an air- 
driven ultracentrifuge. The objects aimed at, the difficulties 
met and the methods chosen to deal with them were 
indicated. The measurements in this connexion of tempera- 
ture, pressure and speed were described. 


The Linkage Between Peptides and Carbohydrates in 
Natural Compounds. 

Dr. A. GoTTSCHALK and Mr. G. Apa described a muco- 
protein obtained from human urine which yielded on purifica- 
tion an electrophoretically homogeneous substance. This 
mucoprotein was a substrate for the enzyme of the influenza 
virus. When acted upon by the viral enzyme, the substrate 
released a dialysable carbohydrate amino acid compound 
identified as an N-substituted isoglucosamine and charac- 


terized by the sharing of the amino group between the 
amino sugar and the amino acid. This type of linkage might 
well represent a general pattern of bonding between sac- 
charides and polypeptides in mucoproteins. 


Symposium on Nerve and Muscle. 
The Sense of Smell. 


Proressor E. D. AprIAN (Great Britain) described some 
recent experiments on the olfactory mechanism. The sense 
of smell, he said, was of less importance to man than to 
animals. Human beings had not the same critical sense 
of smell as dogs because they used their eyes more than 
their noses for recognition purposes. The olfactory organ 
in man, as in animals, occupied quite an extensive area 
and was made up of a very large number of cells sensitive 
to smell linked to the brain by way of the olfactory bulb. 
The nervous pathways had been worked out many years 
previously by Cajal, but little work had been done to 
elucidate the function of the elaborate structure he had 
described. Professor Adrian went on to describe some 
investigations of olfactory function performed by recording 
the electrical activity of the olfactory bulb. Most of the 
work had been done on rabbits; it had been found possible 
to record olfactory impulses with the animal under deep 
anesthesia induced by urethane. While it was difficult to 
make an adequately controlled comparison, experiments 
seemed to show that on the whole, the sensitivity of the 
rabbit’s olfactory apparatus to stimulation was not so very 
different from that of man. Of course, when it came to 
comparing the sensations of smell in different animals, that 
was a different matter. Sensation depended on such things 
as attention, interpretation and so on. Many factors other 
than the mere reception of impulses by the olfactory tract 
were involved. 

It was a curious fact that many substances which stimu- 
lated the sense of smell were chemically inactive; yet the 
sensation of smell disappeared as soon as the substance was 
removed. The molecules that had stimulated the sense of 
smell must presumably have been removed or altered in 
some way. The whole interest lay in the problem of how 
one smell was distinguished from another. It appeared that 
a single unit of the receptor apparatus could be set off by 
almost any smell. There was no group of receptors or of 
units that was sensitive only to one particular substance. 
But there were at least two different ways of initiating the 
discharge of impulses. Those provoked by oily substances 
had a longer period than those provoked by volatile sub- 
stances such as, for instance, amyl acetate. Insoluble sub- 
stances produced impulses with a longer latent period than 
did those which were slightly soluble in water. A similar 
differentiation into two groups of substances occurred when 
one studied the localization of impulses arising in the 
olfactory bulb. Certain substances produced more stimula- 
tion in the front and sides of the bulb; others towards 
the back of the bulb. Finally there was a similar sort of 
differentiation between neighbouring units, some being more 
sensitive to one class of smell and some to another. Of 
course, smell differentiation depended on recognition, and 
there training, interest and many other factors came in. 
Those factors came into play in making the dog’s sense of 
smell superior to that of man. 

Professor Adrian regretted that, as his lecture was an 
impromptu one, he was unable to illustrate it with slides 
showing some of his experiments. 


Proressor J. C. Ecctes (Dunedin) said that there were two 
places where discrimination of sensations of smell might 
occur, the first being the receptor cell and the second the 
glomeruli. Had Professor Adrian any information bearing 
on this? 

Dr. R. Lempera (Sydney) asked whether there was any 
known difference between the effect on the olfactory 
apparatus of an irritant smell as compared with what one 
might cali an ordinary smell. As a chemist, whose sense 
of smell was perhaps somewhere between that of. a dog 
and a man, he was extremely interested in the differentia- 
tion of the many scents encountered in organic chemistry. 

In reply, Professor Adrian said that there was no evidence 
as to where differentiation occurred. As to “irritant smells’— 
irritants stimulated the fifth nerve and one could often 
locate the sensation of irritation in the front of the nose. 
A speaker asked whether Frofessor Adrian had performed 
repeated experiments on the same rabbit, to find out whether 
a second experiment showed the result of previous experience 
on the animal’s part. Professor Adrian explained that it 
would be difficult to compare successive experiments, as the 
breathing of the rabbit might vary. One could never be 
sure that conditions in a second experiment on an animal 
were exactly comparable with those in the first, 
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The Scale of Excitatory Events in the Nervous System. 


Professor J. C. Eccles discussed an outstanding problem 
of neurophysiology, namely, the contrast between the 
extreme brevity of the known excitatory events in synaptic 
transmission on the one hand, and, on the other hand, the 
evidence, derived from a study of conditioned reflexes and 
learning reactions, that activity provoked enduring changes 
in responses of the nervous system. Until 1949 the most 
prolonged excitatory event observed at the synapse (facilita- 
tion attributable to the synaptic potential) decayed with a 
half-time of 2°8 milliseconds. For this reason there had 
been fairly general acceptance of the extraordinary attempt 
that was made to explain prolonged learning and con- 
ditioning phenomena in terms of the continual circulation 
of impulses in closed self-reexciting chains of neurons. 
However, in 1949 it had been shown by Lloyd that tetanic 
activation of synapses led to a prolonged increase in their 
excitatory affectiveness, the half-time of decay of the event 
being of the order of one minute after a fairly severe 
tetanus; that was to say, there was a lengthening of about 
20,000-fold in the time scale of synaptic excitatory events. 


The present paper concerned a further large increase in 
the time-scale that had been revealed by studying the 
effects produced by prolonged disuse on the simplest spinal 
reflex in the mammal—the monosynaptic myotatic reflex. 
Disuse had been brought about by operative section of the 
dorsal roots beyond their ganglia. After some weeks of this 
complete silencing of the dorsal root fibres, it had been 
found that their synaptic excitatory action was much lower 
than on the control side. It had been shown that this 
deficiency was attributable to disuse and not to other effects 
of the operation. Furthermore, it had been shown that this 
deficiency could be restored to a large extent by tetanic 
stimulation of the affected dorsal roots. In part this 
restoration was attributable to the post-tetanic potentiation 
seen normally, and decay of this part of the event occurred 
with the characteristic half-time; but a large part of the 
restored synaptic efficiency did not decay but remained for 
hours. Professor Eccles had not determined the time-scale 
of that residual potentiation, but the half-time was at least 
measured in hours and was more than 200 times slower than 
the synaptic facilitation process. The claim might be made 
that there was now a physiological demonstration of a 
synaptic change having all the features required for a 
satisfactory explanation of learning reactions. There was 
thus no further need for making the improbable postulate 
of the continually circulating impulse. 

Professor Adrian asked what order of tetanic stimulus 
had been used in Professor Eccles’s experiments. 


Professor Eccles replied that he had used the frequency 
and number of which he had had the greatest experience— 
namely, 500 stimuli for fifteen seconds. This was, of 
course, far beyond any stimulation which would occur 
physiologically... In reply to a speaker who asked what 
precautions were taken to prevent drying of the preparation 
during the experiments, Professor Eccles explained that 
all the work described had been done under paraffin. A 
number of other precautions and controls had been employed; 
for instance, histological examination of the tissues used in 
all experiments. The work had been done conjointly with 
Dr. A. K. McIntyre whose operative skill had made the 
whole experiment possible. 


The Afferent Limb of the Myotatic Reflex Arc. 

Dr. A. K. McIntyre (Dunedin) discussed the relationship 
between muscle afferent fibre size and myotatic reflex dis- 
charge. Recent neuroanatomical work on the trigeminal 
stretch reflex was considered, and the results of physio- 
logical studies on the same system were presented, which 
together positively identified the muscle spindle as the 
receptor responsible for initiating the myotatic reflex. 


The Physiological Capacity of the Urinary Bladder. 

Dr. N. D. CrosBy (Adelaide) discussed some factors affect- 
ing the physiological capacity of the urinary bladder. He 
said that the urinary bladder in higher animals was unique 
in that it was a muscular hollow viscus whose involuntary 
muscle received its innervation from the autonomic nervous 
system, and yet, within limits, was constantly being made 
subservient to the dictates of cortical function in both motor 
and inhibitory directions. 

The physiological capacity of the urinary bladder might 
be considered to depend broadly upon the following five 
factors: (i) the anatomical size of the bladder—this was 
an absolute limiting factor; (ii) the peripheral mural 
ganglia and post-ganglionic network; (iii) the’ spinal cord 
and brain-stem bladder “centres” with their associated 
afferent and efferent nerves; (iv) the cerebral hemispheres; 
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and (v) the facilitatory-inhibitory system of the cerebro- 
spinal axis. One of the results of the treatment of enuresis 
by a method directed at eradicating conditioned micturition 
and establishing urinary continence was an unexpectedly 
great and permanent increase in the tolerated bladder 
capacity of many of the children. This occurred too rapidly 
to be ascribed to an increase in the anatomical size of the 
urinary bladder or to an anatomical variation in innervation. 
It was suggested that this indicated a permanent alteration 
in the resultant of the’ facilitatory and inhibitory influences 
acting upon a discrete or localized motor neuron pool. 
Furthermore, it was suggested that this alteration was the 
result of dynamic change as opposed to anatomically or 
pharmacologically induced change. 


Electrolytes in Muscle. 

PROFESSOR R. Douctas Wricut (Melbourne), in a paper on 
electrolytes in muscle, said that the distribution of electro- 
lytes between the fibre of skeletal muscles and the environ- 
ment was not explicable on the basis of any physico- 
chemical equilibrium based upon known permeability of the 
interface. . 

The discussion of the resting distribution dealt with the 
possibility of inference from phenomena relating to osmosis, 
electricity and ionic exchange. The conclusion reached was 
that it was improbable that the distribution resulted from 
a single mechanism. The possibility of a complex electro- 
static fixation of ions was discussed and the possibility of 
this being related to an electrochemical phase of metabolism 
developed. On the basis of the previous hypotheses the 
variations in ionic distributions associated with activity of 
the muscle and changes in the environment were considered. 


Effect of Muscular Exercise on the Leucocytes of the 
Blood. 

Proressor F. 8S. Corron (Sydney) said that some effects of 
muscular exercise followed the pattern of Selye’s adaptation 
syndrome. Selye had emphasized the fact that the “stress” 
of muscular exercise was unique in eliciting a maximum 
countershock stage and a minimum shock stage. Serial 
leucocyte counts made on a subject before and for some 
time after he had swum one mile in half an hour had 
shown a neutrophile leucocytosis with a marked fall in the 
eosinophile cell count. Professor Cotton said that dif- 
ferential counts from “blood smears’ made in the usual way 
had shown too large a margin of error for experimental 
work. He discussed the problem of obtaining a “spread” 
of a complete sample of the blood. 


Symposium on Hzematin Pigments. 
Biogenesis of Porphyrins. 

Dr. R. LEMBERG (Sydney) referred to a paper read in 1946 
before the Adelaide meeting of the Australian and New 
Zealand Association for the Advancement of Science in 
which hypotheses on the biogenesis of the porphyrin nucleus 
had been discussed, and a new hypothesis suggested. It 
had been postulated that the primary precursor had the 
side chains of uroporphyrin, acetic acid and propionic acid 
groups, that the acetic acid groups were decarboxylated 
to the methyl groups found in coproporphyrin and proto- 
porphyrin, and that two of the four propionic acid groups 
yielded the vinyl groups of protoporphyrin and hem by 
oxidative decarboxylation, while the synthesis of the primary 
precursor was achieved by condensation of one molecule ot 
glycine with two molecules of a-ketoglutaric acid. The 
further development of this hypothesis on the basis of 
recent experiments with N,, and C,, labelled compounds was 
discussed. 

Formylporphyrins. 

Mr. W. H. Lockwoop (Sydney), reporting work carried 
out by R. Lemberg, J. E. Falk, J. Parker, P. Caiger and 
himself, said that the porphyrin a from heart muscle con- 
tained a formyl (-CHO) side chain. Preparation and 
properties of a number of formylporphyrins were described. 
Among these were 2- and 4-monoformyldeuteroporphyrins, 
diformyldeuteroporphyrin, monoformylmonovinyldeutero- 
porphyrin (chlorocruoroporphyrin), a porphyrin obtained 
by Kiese’s method from an oxidation product of hzmoglobin 
(“‘verdyo, porphyrin’’), and the porphyrin of the hemin a 
obtained from heart muscle by the procedure of Negelein. 


Abnormal Porphyrin Metabolism. 

Mr. I. C. Parsons (Melbourne) said that studies involving 
the detection, isolation and identification of porphyrins in 
certain pathological conditions had been of some value in 
the general story of porphyrin metabolism. Although con- 
genital, acute and chronic types of porphyria were recog- 
nized, many cases were difficult to classify. 
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In man, the formation of hem and excretion of bile 
pigments amounted to about 300 milligrammes daily. Normal 
limits of coproporphyrin excretion ranged from 0 micro- 
gramme to 120 microgrammes in urine and 150 micro- 
grammes to 400 microgrammes in feces. In “congenital 
porphyria” up to 600 milligrammes per day of uroporphyrin 
I, together with significant quantities of coproporphyrin I, 
might be excreted over a prolonged period of time. By 
contrast “acute porphyria” was characterized by a pre- 
dominance of type III uroporphyrin during the brief 
periods of relapse, in quantities up to 100 milligrammes per 
day. Porphyrinurias, induced by drug or poison adminis- 
tration, involved the daily excretion of only a few milli- 
grammes of porphyrin. 

The nature, types and relative quantities of porphyrins 
involved in these pathological conditions had to be con- 
sidered in schemes proposed for their metabolism. Another 
important aspect of such studies concerned the nature of 
the porphyrin precursor “porphobilinogen”’. 3 


Hemoglobins of Nematode Parasites. 

Dr. W. Roacers (Sydney) said that hzmoglobin was found 
in a variety of nematode parasites. The pigments differed 
in varying degrees, according to the species of parasite, 
from the hemoglobins of mammalian blood. These differences 
were shown most markedly by the pigments of Ascaris and 
Strongylus, which had a very high affinity for oxygen and 
a low deoxygenation velocity, and a relatively low affinity 
for carbon monoxide. The pigments of Hemonchus, Nemato- 
dirus, Nippostrongylus and Camallanus had a decreasing 
affinity for oxygen and approached mammalian hemo- 
globins in their properties. 


The Effect of Aeration on the Oxygen Uptake Rate and 
Formation of Cytochrome a, of Escherichia Coli. 

Dr. F. J. Moss (Sydney) said that the cytochrome system 
of Escherichia coli, in particular cytochrome a2, was greatly 
increased by moderate aeration. Very rapid aeration 
depressed the formation of cytochrome a. Oxygen uptake 
rate was increased under the same conditions as cytochrome 
ad, content. Both oxygen uptake and cytochrome a, content 
were highest when the organism was cultured at low oxygen 
tension. An amperometric method was used to measure 
oxygen tensions and oxygen uptake rate in culture under 
conditions where oxygen tension was maintained at a 
constant level. The apparatus was described. 


The Role of the Hem Side Chains in Hemoglobin. 

Mr. J. E. O’HaGAN (Brisbane) said that linkage of hem 
to native globin endowed its iron atom with the property 
of rapid reversible oxygenation without oxidation. The 
nature of the link which allowed this environment to exist 
had long been the centre of investigation and speculation. 
Recently the imidazole groups of histidines had been sug- 
gested as linking the globin to the iron atom. The vinyl 
groups were supposedly involved in the insertion of the 
iron into the porphyrin ring, while the methyl groups 
prevented unwanted side reactions. In the last few years 
several suggestions had been put forward that the hem 
carboxyl groups were necessary to bind the hzem to the 
globin in spite of the claim of Haurowitz to have prepared 
a hemoglobin from the dimethyl ester of mesohemin. To 
resolve this issue coupling experiments had been carried 
out with etiomesohemin (which contained no carboxyl 
groups) and native globin, and it had been found that an 
active hemoglobin could be prepared. Possible functions 
of the hem carboxyl groups were discussed. 


“Verdohem” and “Verdoglobins”. 

Dr. R. LempBerc (Sydney), reporting work carried out with 
P. Purdom and E. C. Foulkes, said that whereas he had 
restricted the term “verdohem” to compounds with an 
absorption band at 650-660 millimicrons as hzemochromes 
obtained by coupled oxidation of hemin in pyridine with 
hydrogen donors, the terms “verdoglobins” and ‘“verdo- 
heemochromogens” had often been used confusingly for a 
variety of green hemoglobin derivatives with absorption 
bands at 620-630 millimicrons. 

“Verdohem” could not be reconverted into porphyrin 
derivatives, and yielded biliverdin by a hydrolytic process 
without oxidation, with the formation of a labile biliverdin- 
iron complex as intermediate. ‘“Verdohsem” contained the 
33 carbon atoms of the bile pigments, not the 34 of hem, 
the ring being closed by a labile oxygen bridge instead of 
one methene bridge. 

In contrast, the green hemoglobins (choleglobin, pseudo- 
hemoglobin, cruoralbin, also myeloperoxidase) were recon- 
vertible into porphyrin derivatives, though not so readily as 
sulphhemoglobin. Heating with alkaline dithionite con- 
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verted them to red hemochromes, energetic treatment with 
mineral acid to ether-insoluble porphyrins. The prosthetic 
group contained a carbon-closed, oxidized, porphyrin ring 
with 34 carbon atoms, <aiL 

By treatment of hemins in alkaline cyanide with dithionite 
and hydrogen peroxide, protein-free pseudohematins were 
obtained which reversibly combined with nitrogenous com- 
pounds, for example, native globin. Pseudohemoglobin thus 
obtained did not yield biliverdin with acids. Another inter- 
mediate between hem and biliverdin, readily produced in 
the meso series, resulted from further oxidation of pseudo- 
hem; both it and pseudohem yielded ‘‘verdohzem’ on pro- 
longed oxidation. 

The reactions leading to pseudohem or cholehem com- 
pounds were accompanied by by-reactions which limited 
the amount of bile pigment finally obtainable from hemo- 
globin in vitro. These did not occur in physiological bile 
pigment formation. 


Tissue Culture Studies of Hair Development. 
Mr. P. Davipson and Mr. M. H. Harpy (Sydney) pointed 


out that experimental modifications of the environment of 
skin might assist in the understanding of the factors 
which affected the growth of hair. The growth of living 
follicles could be studied in a tissue culture medium of 
fairly uniform composition, in an endeavour to assess the 
influence of heredity and environment. 

The various stages in normal hair follicle development 
were correlated with age, by examination of serial sections 
of mouse embryos from the tenth day of gestation. Vibrissa 
follicles appeared earlier and developed almost twice as 
fast as pelage follicles. Many features, in both structure 
and development, distinguished the two types of follicle. 

By daily examination of hanging drop cultures of skin 
pieces from the upper lip of 12 and 13 day mouse embryos, 
in a medium of fowl plasma and chicken embryo extract, 
the growth of vibrissa follicles was revealed. Differentiation 
in vitro was nearly as rapid as in vivo, and all the stages 
of in-vivo development were observed, from the earliest 
epidermal proliferation to the formation of completely 
keratinized fibres. The blood sinuses and nerves associated 
with vibrisse did not develop in the explants. 

These tissue culture studies showed that embryonic skin 
must be “determined” for hair» follicle development at an 
early age, and the skin of the upper lip possessed the 
potentiality for vibrissa formation in a mouse embryo as 
young as thirteen days. The development of follicles did 
not require blood circulation or nerve supply, since explanta- 
tion of skin to a suitable nutritive medium resulted in the 
formation of keratinized fibres. The qualitative and quanti- 
tative differences between vibrissa and pelage follicles, which 
were maintained in cultivation despite the uniform environ- 
ment, must be due to factors which existed in the embryonic 
skin prior to morphological differentiation. 


The Histochemistry of Hair Follicies. 


Mr. M. H. Hardy said that the hair follicle was a 
minute but highly complex organ engaged in the production 
of large quantities of the protein, keratin. Practically 
nothing was known of the functions of various parts of 
the follicle which were too small for orthodox chemical 
analysis. Histochemical tests had been made on the skin 
of the mouse and other species as an aid to understanding 
the process of hair production. 

In mature, active hair follicles desoxyribonucleic acid was 
demonstrated in the nuclei, but showed no special features. 
The ribonucleic acid of the cytoplasm was associated 
specifically with the layers and zones of mitotic activity 
and of protein synthesis. Large quantities of ribonucleic 
acid were found in that part of the hair cortex where the 
first birefringent protein fibrils appeared. Glycogen was 
demonstrated in the outer root sheath where it might act 
as a conveniently placed energy store, but it was not found 
in the region of keratin synthesis. Alkaline phosphatase 
also was absent from the site of keratin synthesis, but 
present in the dermal papilla and the outer root sheath, 
where it might be engaged in the transport of organic 
The sulphydryl group 
concentration in the hair cortex reached a maximum above 
the zone of the first birefringent fibrils, but below the zone 
of the cross-linking of polypeptide chains by disulphide 
bonds. 


Water Extractable Constituents in Keratinous 
Structures. 

Dr. A. BOLiticgeR and Mr. R. Gross (Sydney) stated in a 
joint contribution that in addition to the insoluble keratin, 
keratinous structures contained a number of water-soluble 
organic compounds, sometimes in physiologically large 
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amounts. To examine the extent of this phenomenon the 
hairs of ten different species of mammals, the feathers of 
three species of birds and the keratinous skin of seven 
species of snakes had been examined for uric acid, pentose, 
desoxyribose, reducing substances and hydrolysable poly- 
saccharides. All these substances were present in varying 
amounts in all the vertebrates examined. Desoxyribose 
and combined pentoses together with uric acid were con- 
sidered to be derived from the nucleic acids which dis- 
appeared in the process of keratinization. A pentosan con- 
taining 60% of pentose as well as other hemicelluloses was 
isolated from hair and feathers. The detection of these 
polysaccharides suggested previously unrecognized relation- 
ships between plants and keratinous structures in animals. 


Electrolyte Architecture of the Extracellular Fluid. 

Dr. D. A.. DENTON (Melbourne) discussed renal physiology 
= electrolytes were withdrawn from the extracellular 

uld. 

A general formulation of renal behaviour in conditions of 
electrolyte subtraction was made and discussed in detail. 
(a) When Na* was subtracted from the body in excess of Cl-, 
relative to the normal extracellular ratio of these ions, the 

Cl 
renal response was such that the ratio —— in the extra- 
Na 
cellular fluid remained constant. (b) When Cl- was sub- 
tracted from the body in excess of Na* relative to the 
normal extracellular ratio of these two ions, the renal 


response was such that the ratio —— in the extracellular 
Na 

fluid fell. The difference in the renal behaviour in the two 
phases of subtraction stress was due to the fact that in 
the latter case the body was able to produce a biologically 
inactive anion—bicarbonate (HCO;), whereas in the former 
case no analogous mechanism had evolved for the produc- 
tion of a biologically inactive cation for use within the 
extracellular fluid. Clearly the homceostatic mechanisms of 
electrolyte conservation were more effective in excess Cl 
subtraction than in excess Na* subtraction. ‘These pattern 
control mechanisms represented a very fundamental feature 
of tubular behaviour in that they appeared to operate 
independently of the fact that the plasma levels might be 
reduced much below the so-called “renal thresholds” of those 
ions, and independently of any simultaneous stress on 
osmoregulation. A large part of the experimental material 
which was reported centred around the most striking 
example of Na* excess subtraction from the body, namely, 
the post-gastrectomy type of duodenal fistula. 


The Effect of Hyaluronidase on the Absorption of 
Heparin. 

Dr. P. Hacen (Sydney) described a comparison between 
the anticoagulant effects of heparin given (a) intra- 
venously, (b) hypodermically with saline, (c) intramuscu- 
larly with saline, (d@) hypodermically with hyaluronidase, 
and (e) intramuscularly with hyaluronidase. The design 
of the experiment was a Latin square; five rabbits 
were used, the experiment being repeated five times. A 
considerable increase in the speed of onset and the anti- 
coagulant effect occurred with hyaluronidase. It was sug- 
gested: (i) That hyaluronidase might be clinically useful 
in the administration of heparin. (ii) That the influence of 
hyaluronidase on heparin absorption could be used as a 
method for determining hyaluronidase activity in mammals, 
and the detection of possible activators or inhibitors, for 
example, antihistaminics. 


General Council Meeting. 

The congress ended with a meeting of the General 
Council of the Association on May 30 at St. Lucia. 

Greetings were conveyed to the Association from the 
Indian Science Council by Dr. Hora, and from the Pakistan 
Association for the Advancement of Science by Dr. Bashir 
Ahmad. 

Office bearers for the ensuing year were elected. The 
Honorary General Treasurer presented the balance sheets 
and spoke briefly on the more important items. In previous 
years a grant of £750 per annum had been obtained from 
the Commonwealth Government; but recently this had been 
refused. After some discussion, it was moved and seconded 
that fresh representations be made to the Commonwealth 
Treasurer. 

The many recommendations from the Sections included a 
recommendation that the name of Section N be changed to 
“Section of Physiology and Biochemistry”, and a recom- 
mendation that a Subsection of Microbiology be formed in 
Section I (Medicine and Public Health). 


The Australian National Research Council recommended 
that strong representations, both written and by personal 
interview, should be made to the Commonwealth and State 
Governments to increase their financial assistance to the 
Australian universities. 

With regard to the next meeting of the Association, the 
Honorary General Secretary reported that no formal invita- 
tion had yet been received from the Premier of New South 
Wales. It was moved that, subject to the approval of the 
Government of New South Wales, the next meeting be held 
in Sydney from August 20 to 27, 1952. 


The meeting concluded by the moving of votes of thanks 
to the many people and the many associations which had 
contributed to the success of the meeting. 

- 
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Mut of the ast. 


In this column will be published from time to fime 
extracts, taken from medical journals, newspapers, official 
and historical records, diaries and so on, dealing with events 
connected with the early medical history of Australia. 


SURGEON BALMAIN TO GOVERNOR HUNTER: 
{Historical Records of Australia.] 





Sydney, 
N.S.W., 
31 July, 1798. 
Sir: 

In a conversation with your Excellency some day ago I 
took occasion to observe that, in addition to the duty which 
I have to perform as chief surgeon to this settlement, I 
have also to receive and take care of the sick which are 
occasionally sent to the hospital from his Majesty’s ships 
and others, and that for the uncertain allowance of thirteen 
shillings and sixpence for every cure performed on his 
Majesty’s seamen only. I say uncertain, because the 
trouble and expence of employing an agent in England 
to pass accounts and recover so small a sum from the 
Sick and Hurt Board is discouraging and disadvantageous, 
and I presume your Excellency will readily allow is a very 
inadequate compensation for the charge and trouble which 
a faithful attendance to such duty requires. 


I beg leave to assure your Excellency that I have not 
the smallest desire to make any difficulty or to complain of 
hardship in performing this task: but as it is customary in 
all other parts to give additional pay to such of his 
Majestys servants as have extraordinary duties to perform 
I trust it will not be considered unreasonable in me to 
hope for the same indulgence. It would be unbecoming in 
me to take the liberty of making any demand for my 
services: this is for consideration and can only be deter- 
mined by his Majesty’s Ministers, and to their decision I 
will have the honor of bowing with the most respectful 
submission. I will not trespass longer on your Excellency’s 
time than to add that, if you think the addition of five 
shillings a day to my present salary a reasonable expecta- 
tion, I request you will do me the favour to recommend it 
and that you will be pleased to transmit my application on 
this subject with your dispatches. 

I have, &c., 


W. BALMAIN. 





Correspondence, 


THE PROBLEM OF THE THORACIC STOMACH. 


Sir: The article by Dr. A. W. Morrow bearing this title, 
which appeared in your journal of March 17 last, is a wise 
summary by a sound physician, but it must be argued that 
his treatment of the sliding csophago-gastric type of hernia 
is too conservative. Symptoms are cured and complications 
avoided by a more aggressive approach to the problem. Dr. 
Morrow could have added a fourth group to his classifica- 
tion, namely, the combination of the paracesophageal with 
the sliding type. Allison has presented a clear picture of 








1 From the original in the Mitchell Library, Sydney. 
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the physiological principles involved in the surgical report 
of this interesting condition, and one which carries more 
conviction than the technique of Harrington. Better surgical 
results should sway physicians to advise more active methods 
of treatment than passive or palliative measures. 
Yours, etc., 

135 Macquarie Street, Eric GOULSTON. 
Sydney, 

July 24, 1951. 





THE SERPENT OF ASSCULAPIUS. 





Sir: Your leading article in THE MeEpicaL JOURNAL OF AUS- 
TRALIA of July 14, 1951, is most timely, for it draws attention 
to the current confusion existing between the serpent of 
4Esculapius and the present-day conception of the caduceus; 
but why pull your punches and merely state that “it is 
embarrassing to try to reconcile medicine with ‘the god 
who leads the dead below’ ”? 

In his book “African Doctor” Dr. T. Gerald Garry, M.B.E., 
on page 242, summarizes the position thus: 

48sculapius, the Roman God of Medicine, is always 
represented with his baton entwined by a serpent. 

As an example of the universal ignorance covering 
this common emblem, it must be mentioned that it is 
frequently confounded with the Caduceus Wand of 
Mercury which is entwined with two serpents. This 
ludicrous error is often to be seen, especially in the 
United States where it appears, not only in buildings, 
but also on motor cars. 

The wand entwined with two serpents has nothing 
whatsoever to do with medicine and is, of course, the 
emblem of the God of Merchants, Thieves and Pick- 
pockets. 


Yours, etc., 
229 Macquarie Street, H. RUTHERFORD DARLING. 
Sydney 
oy ‘18, 1951. 





SPECIALIZATION. 





Sir: Dr. E. 8S. Meyers’s thoughtful commentary upon 
specialization (THE MeEpICcAL JOURNAL OF AUSTRALIA, July 7, 
1951) warrants greater attention than it has so far received. 

Upon the same subject Sir Heneage Ogilvie says (British 
Medical Journal, March 25, 1950): 

One of the unfortunate things about the inception of a 
medical service is that it imposes a rigid and artificial 
system of grading. Grading is inevitable in medicine, 
but just as in boxing or in lawn tennis a man’s grading 
is that which he makes for himself, so in medicine a 
doctor’s grading is the position he attains in the eyes 
of his fellows and his patients. Academic training, 
honours, publications, all these things count, but they 
count little beside that indefinable quality, a man’s 
real worth. We all know, on the one hand, multi- 
lettered men who are no more use to a patient than a 
dog doctor: and on the other, men with poor qualifica- 
tions and training who have slowly won their way, by 
their character and the quality of their work, to leading 
positions. Where a State department picks its experts 
on the result of an interview or on the advice of a 
select committee it nearly always picks the wrong 
men. ... 


Dr. Meyers’s letter is a wise plea for help and encourage- 
ment to men in general practice who have already proved 
their real worth and perhaps that hospital residents should 
do likewise before proceeding to specialist status. 


A new race is being born, fed upon academic food for 
the gods and unsullied by the common touch of general 
medicine, but what will its eventual stature be? 


Dr. Meyers will derive but scant comfort from the position 
at our Royal Newcastle Hospital, where a staff physician, 
two staff surgeons and five registrars (with more to come) 
threaten to render the honorary medical staff, in practice if 
not in theory, redundant. Whether this bright new order 
is sponsored by the Minister for Health, by the Hospitals 
Commission or has just arrived by accident remains a top- 
drawer secret. Whoever the architect, practitioners in other 
large centres may be wise to take suitable prophylactic 
measures against the spread of the disease. 

Yours, etc., 

Newcastle, M.B. 

July 21, 19651. 


British Wedical Association Mews. 





NOTICE. 





THE following statement is published at the request of 
the General Secretary of the Federal Council of the British 
Medical Association in Australia. 


PENSIONERS’ MEpICAL SERVICE: PAYMENT OF MILEAGE. 


As from July 1, 1951, medical practitioners will be paid 
mileage fees, when so entitled, for attendance on pensioners 
under the Commonwealth Government’s Pensioner Medical 
Service. 


The conditions relating to the payment of mileage are as 
follows: 


1. Mileage is payable at the rate of five shillings per mile, 
one way, for the distance travelled within the doctor’s area, 
by the shortest practicable route and outside a three-mile 
radius from his surgery, to visit that pensioner (or depen- 
dant) who, of the pensioners visited during the course of the 
trip, is most distant from the surgery. Only one mileage 
fee will be payable by the Commonwealth for each trip 
irrespective of the number of pensioners visited in the 
course of that trip. 


2. The Commonwealth will pay four-fifths (four shillings 
per mile) of the total fee and will not be responsible for 
payment at any greater rate. The balance of one-fifth (one 
shilling per mile) is payable by the pensioners concerned, 
but the arrangements provide that in no circumstances shall 
any pensioner be required to pay more than ten shillings. 


3. The Commonwealth will not be liable for mileage unless 
the service is given in the area in which the doctor’s surgery 
is located. For this purpose Repatriation Department areas 
have been adopted. Information as to areas may be obtained 
from the Department of Health. 


4. To obtain payment of the Commonwealth proportion of 
mileage fee: 


(a) prepare one voucher only for each trip; 


(b) calculate to the nearest mile the distance that you 
were obliged to travel by the shortest practicable 
route to visit the pensioner (or dependant) most 
distant from your surgery; 


complete all details, and obtain the signature of that 
patient, on the voucher (Note: If the patient is unable 
to sign, or is a child, the signature of the spouse or 
other responsible person may be accepted); and 


retain the mileage voucher for attachment to the 
vouchers (Form P.M.S.3a) for medical services ren- 
dered to the pensioners visited in the course of the 
trip and submit with your monthly account for pay- 
ment. 


Until such times as the books of mileage vouchers are 
printed and distributed to participating doctors, however, 
claims for mileage will be accepted if accompanied by a 
statement prepared by the medical practitioner and con- 
taining the following particulars: (a) name of medical prac- 
titioner and address of surgery; (b) name of pensioner and 
pension number; (c) address where service rendered; (d) 


~ 


(c 


(d 


~ 


distance from surgery; (e) mileage claimed........ miles 
at four shillings per mile-f........ ; (f) signature of the 
patient. 





Research. 





AN HONOUR FOR Dr. NORMAN MCALISTER GREGG. 





THE University of Toronto, Canada, has awarded the 
Charles Mickle Fellowship for the year 1951 to Dr. Norman 
McAlister Gregg, of Sydney. The award is made for Dr. 
Gregg’s “recognition of the fact that congenital defects in 
children are associated with the occurrence of rubella in 
the mother during pregnancy”. 


“The award is made to that member of the medical pro- 
fession who is considered by the Council of the Faculty of 
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Medicine of the University of Toronto to have done most 
during the preceding ten years to advance sound knowledge 
of a practical kind in the medical art or science.” 





LECTURES IN THE UNIVERSITY OF MELBOURNE. 





THE University of Melbourne Extension Committee, in 
association with the Melbourne Permanent Post-Graduate 
Committee, the Australian Dental Association and the 
British Medical Association, has arranged the following 
three lectures on medical research, to be held in the public 
lecture theatre of the University of Melbourne at 8.15 p.m.: 

Wednesday, August 29: Sir Edward Mellanby, G.B.E., 
K.C.B., M.A., D.Se., LL.D., “The Future of Medical 
Science”. 

Monday, September 3: Lady Mellanby, D.Sc. (Sheffield 
and Liverpool), ‘Nutrition and Dental Disease: A 
Review of Research from 1917 to 1951”. 

Wednesday, September 5: Sir Edward Mellanby, “Medical 
Research and the State”. 

Entry to these lectures is free and without ticket. 





Ciniversity Intelligence. 
—a, OF MELBOURNE. 


Tue following information has been taken from _ the 
University of Melbourne Gazette of July 11, 1951: 


Dr. J. L. Bignell has been appointed lecturer in pathology 
of the eye. Dr. J. D. Hicks (Royal Melbourne Hospital), 
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Dr. A. V. Jackson (The Alfred Hospital), Dr. J. Perry 
(Children’s Hospital) and Dr. H. Bettinger (Women’s Hos- 
pital) have been appointed senior associates in pathology in 
the clinical teaching schools of those hospitals. Dr. KH. 
Mushin has been appointed lecturer in bacteriology and 
Dr. S. Ormerod has been promoted to the status of senior 
lecturer in the Department of Bacteriology. Dr. R. K. Doig 
has resigned his part-time lectureship in pathology in order 
to take up a fellowship in the New York Hospital. 

Professor W. H. Petersen, of the Department of Bio- 
chemistry, University of Wisconsin, arrived in Melbourne 
on June 16 to accept a visiting lectureship in the Depart- 
ment of Bacteriology under the Fulbright Scheme. He will 
deliver a course of twenty lectures on fermentation bio- 
chemistry. 

About forty overseas delegates will attend the British 
Commonwealth Scientific Official Conference to be held in 
Melbourne next February and March. The conference wiil 
be opened officially in Canberra on February 18 and will 
resume at the University of Melbourne some days later. 


re 
—— 


Che Ropal Australasian College of 
jObpsicians. 





ALLOCATIONS OF CORTISONE. 


THE Executive Committee of The Royal Australasian 
College of Physicians wishes to advise medical practitioners 
that it will consider applications for allocations of cortisone 
for the treatment of the following diseases: (a) Acute 
rheumatic fever with carditis. (b) Rheumatoid arthritis 
with florid and reversible manifestations, particularly in 
those patients in the lower age and wage-earning groups. 
(c) Still’s disease. (d) Addison’s disease. (e) Status 
asthmaticus, if life endangered. (f) Acute disseminated 





DISEASES NOTIFIED IN EACH STATE AND TERRITORY OF AUSTRALIA FOR THE WEEK ENDED JULY 14, 1951." 
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1 The form of this table is taken from the Official Year Book of the Commonwealth of Australia, Number 37 1946-1947. 


the metropolitan area. 
; Figures not available. 


incomplete owing to absence of returns from the Northern Territory. 


(b) Mainly relapses among servicemen infected overseas. (c) Notifiable disease in 
paratyphoid fevers and other Salmonella infections. (f) Includes scrub, murine and 


* Not notifiable. 
(a) Includes Mossman and Sarina fevers. 
(d) Includes all forms. (e) Includes enteric fever, 


over fourteen years. b 
tick typhus. (g) Includes leptospiroses, Weil’s and para-Weil’s d 


Figures in parentheses are those for 


ueensland in females aged 
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lupus erythematosus. (9g) Exfoliative dermatitis, severe. 
(h) Drug reaction, if life endangered. (i) Pemphigus, 
severe, if life endangered. (j) Acute inflammatory eye 
diseases, if sight endangered. (k) Very severe burns and/or 
shock, if life is endangered. (1) Other medical or surgical 
emergencies in which the use of cortisone would be a life- 
saving measure. 

Applications for supplies of cortisone should be addressed 
to the Honorary Secretary, The Royal Australasian College 
of Physicians, 145 Macquarie Street, Sydney, and should 
include all relevant clinical details and laboratory findings. 


<i 
<p 





Mbituarp. 





DOUGLAS MACDONALD STEWART. 





WE regret to announce the death of Dr. Douglas 
Macdonald Stewart, which occurred on July 9, 1951, at East 
Maitland, New South Wales. 





WILLIAM JOHNSTONE CAMERON. 





WE regret to announce the death of Dr. William Johnstone 
Cameron, which occurred on July 18, 1951, at Caulfield, 
Victoria. 





GEORGE LAWALUK BELL. 





WE regret to announce the death of Dr. George Lawaluk 
Bell, which occurred on July 20, 1951, at Sydney. 





GEORGE WALTER BARBER. 





WE regret to announce the death of ‘Dr. George Walter 
Barber, which occurred on July 24, 1951, at Perth, Western 
Australia. 





ROBERT MARTIN SMITH. 





WE regret to announce the death of Dr. Robert Martin 
Smith, which occurred on July 23, 1951, at Brisbane. 





Australian Medical Board Proceedings. 





QUEENSLAND. 





THE undermentioned have been registered, pursuant to 
the provisions of The Medical Acts, 1939-1948, as duly 
qualified medical practitioners: 

Breinl, William, M.B., BS., 1950 
Stanthorpe Hospital, Stanthorpe. 

Richards, Wilfred Donald, M.B., 1942 (Univ. Sydney), 
D.P.M., 1951 (Univ. Melbourne), 63 Sturt Street, 
Townsville. 

O’Connor, James Keith, M.B., B.S., 1951 (Univ. Sydney), 
General Hospital, Toowoomba. 
The following additional qualifications have been regis- 
tered: 
Edwards, Richard Edward Evan, 287 Wickham Terrace, 
Brisbane, D.C.H., R.C.P. and S. (London), 1951. 
Wilson, Brian Gilmore, 56 Nicholson Street, Green- 
slopes, Brisbane, Diploma in Ophthalmology, 1951 
(Univ. Sydney). : 

Aaron, Kurt, 905 Sianley Street, East Brisbane, M.R.C.P. 
(Edinburgh), 1951. 


(Univ. Sydney), 


Mominations and Elections. 





THE undermentioned have applied for election as members 
of the New South Wales Branch of the British Medical 
Association: 

Grossy, Moses, registered in accordance with Section 17 
(1) (ec) of the Medical Practitioners Act, 1938-1945, 
15 Plowman Street, North Bondi. 

Pollard, Brian James, M.B., B.S., 1950 (Univ. Sydney), 
The Royal Newcastle Hospital, Newcastle. 

Maret, Champion, M.B., B.S., 1951 (Univ. Sydney), Tweed 
District Hospital, Murwillumbah. 





Diary for the Wonth. 


7.—New South Wales Branch, B.M.A.: Organization and 
Science Committee. 

AvcG. 10.—Queensland Branch, B.M.A.: Council Meeting. 

Ava. 14.—New South Wales Branch, B.M.A.: Executive and 

Finance Committee. 





AUG. 


_ 
—— 


Medical Appointments: Important Motice. 








MEDICAL PRACTITIONERS are requested not to apply for any 
appointment mentioned below without having first communicated 
with the Honorary Secretary of the Branch concerned, or with 
the Medical Secretary of the British Medical Association, 
Tavistock Square, London, W.C.1. 

New South Wales Branch (Medical Secretary, 135 Macquarie 
Street, Sydney): All contract practice appointments in 
New South Wales. 

Victorian Branch (Honorary Secretary, Medical Society Hall, 
East Melbourne): Associated Medical Services Limited ; 
all Institutes or Medical Dispensaries ; Australian Prudential 
Association, Proprietary, Limited; Federal Mutual Medical 
Benefit Society ; Mutual National Provident Club; National 
Provident Association ; Hospital or other appointments out- 
side Victoria. 

Queensland Branch (Honorary Secretary, 
Wickham Terrace, Brisbane, B17): Brisbane Associated 
Friendly Societies’ Medical Institute; Bundaberg Medical 
Institute. Members accepting LODGE appointments and 
those desiring to accept appointments to any COUNTRY 
HOSPITAL or position outside Australia are advised, in 
their own interests, to submit a copy of their Agreement to 
the Council before signing. 

South Australian Branch (Honorary Secretary, 178 North 
Terrace, Adelaide): All Lodge appointments in South 
prone sis “a all Contract Practice appointments in South 

ustralia. 


Western Australian Branch (Honorary Secretary, 205 Saint 
George’s Terrace, Perth): Norseman Hospital; all Contract 
Practice appointments in Western Australia. All govern- 
ment appointments with the exception of those of the 
Department of Public Health. 
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Editorial Motices. 





MANUScRIPTS forwarded to the office of this journal cannot 
under any circumstances be returned. Original articles for- 
warded for publication are understood to be offered to THE 
a JOURNAL OF AUSTRALIA alone, unless the contrary be 
stated. 


All.communications should be addressed to the Editor, THE 
MEDICAL JOURNAL OF AUSTRALIA, The Printing House, Seamer 
Street, Glebe, New South Wales. (Telephones: MW 2651-2.) 


Members and subscribers are requested to notify the Manager, 
THE MEDICAL JOURNAL OF AUSTRALIA, Seamer Street, Glebe, 
New South Wales, without delay, of. any irregularity in the 
delivery of this journal. The management cannot accept any 
responsibility or recognize any claim arising out of non-receipt 
of — unless such notification is received within one 
month. 


SUBSCRIPTION RATES.—Medical students and others. not 
receiving THE MEDICAL JOURNAL OF AUSTRALIA in virtue of 
membership of the Branches of the British Medical Association 
in the Commonwealth can become subscribers to the journal by 
applying to the Manager or through the usual agents and book- 
sellers. Subscriptions can commence at the beginning of any 
quarter and are renewable on December 31. The rate is £4 
per annum within Australia and the British Commonwealth of 
Nations, and per annum within America and foreign 
countries, payable in advance. 





